2000156^72 A 



1/1 ^-v 




(11) Publication number 



2000156472 A 



Generated Document. 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 11105948 



13.04.99 



(51) Intl. CI.: H01L 27/10 G11C 11/22 G11C 14/00 H01L 27/108 
H01L 21/8242 H01L 21/8247 H01L 29/788 H01L 
29/792 



(30) Priority: 


13.04.9814.09.98 JPJP 


(7 1 ) Applicant: TOSHIBA CORP 




1010149010259972 






(72) Inventor: KAWAKUBO TAKASHI 


(43) Date of application 


06.06.00 


ABE KAZUHIDE 


publication: 


TAKASHIMA DA1ZABURO 


(84) Designated contracting 




(74) Representative: 


states: 







(54) SEMICONDUCTOR MEMORY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
manufacture a ferroelectric thin film which 
is capable of constituting a small memory 
cell and scaling through a simple process 
and stably holding its polarization state. 

SOLUTION: A memory cell is equipped with 
a memory capacitor CM equipped with a 
first electrode, a second electrode opposed 
to the first electrode, and a ferroelectric 
thin film sandwiched in between the 
electrodes, a reference capacitor CREF 
equipped with a third electrode connected 
to the first electrode, a fourth electrode 
opposed to the third electrode, and a 
ferroelectric thin film sandwiched in 
between the electrodes, a rear-out 
transistor QREAD equipped with a gate 
electrode connected to both the first and 
third electrode, and a control transistor for 
controlling the potential VG of a storage 
node NS as a connecting point of the first 
electrode, the third electrode, and the gate 
electrode, and two or more of the memory 
cells are arranged in a matrix to form a 
semiconductor memory device. 
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( 5 ) DRAMfcH&»aBi«3S«*iI«"CS , ( 6 ) 

tr>y h H'vtfoij!^ ft L*^ <x U'-s/UT* 4 ;£ft , / -i X 
£ttLTkWC&<&D, (7) V7M7-WL 

(8) IjSAfflLTyrSrT'o-y^rt^-t^Tt^. t* 
• y h isaco-fe y x r >-7OTK * 0 . ( 9 ) K*ffl* 

[0 0 36] »i-CfflBfSr«J«f**^» N AND 
mmxhhfzMZ 1 b'-y HJ05y^T/*-feXA«t# 
■f. ynv?MMiL<7>R/"WTfohZbX'$>&, SS 

Sfa&Sft***. fkifixt^'Jf >"V/U«*U/SB ST03K 

mm& * \ > 9 fmft £ nx a o . g 1 *j x i/m 2 <r> 
m*-mmz& & *mmmmw tmmiz. z<r>x^^& 

[0037] 

iftBRcombcomm ia.T. *%pnt,zi$&¥mmi®Mi 



) #S32 0 0 0-1 5 6472 
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nmi.zm.m-th. ^w^mmm^imthm^ m 

l^^tHl 5*m^X. *^cO«*6^»)^5:5^ 

izpmuzmmth. 

[oo38] hi tc*-r««iiiHnafc*j^r . *mmz 

$n.tzf$2cDmffi. tiXi/zti^cDmi . %i<rMmz 
mttifcmmimmt t hmtfzimm* 

^nV^Cm t , leitffl^f -v^'i/^ C«<om 1 

^HSffl ^ t 9 c r e f oyg, 3 coigfigtc^ ztitz-y— 

biSM^-ttU^tHLMhy >i^x9 Qado k . 
Wfr*r>^s9 CnOlg 1 coMMkmWft*^'^? Cref 
<7)^ 3 WIS i: V -X £ tilt K U y* { «il 

ZtltzmWmhyyiSXfQc $r^<i:Lfl:fitt 

[00391 02 (a) (b)l±, 11 fc^LJtlE«ffl 

is? Cref &lt^]tC^L?t-fe^«7)A - BJSffiSKC. 
^«EES:9iiDt/Si: #Wffi« "1" <OgS^tBL»# 
fcs I51S "0" If^-tB Lffj-f^WilJ-f^lIl?:^"^. - - 
T\ 02 ( a ) fcitf ( b ) ( P 

-Vft«) H, ««Wc«ffi (V) %HK=SHK^-S 

io it 12 (a) ( b > izvk-fx d trfmmt xr-y >-x 

H2 (a) {i. 
y^^c«*<, Sg^tiJ Ltt-f^Hatc^, " i " mimz 
1®^hftmmizLXfoh^X\ H2 (b) li, 5$ 

Lxh&tfr&z^'t* mm-fommz m^tz^m 
[0040] -fevuDA - B^ra^t-ajmEVA $rSn^_ 

it*. H2 (a) *iJ:t>"ll2 (b) *>t^*J:dfc:, 
P - vtfMft#a$r* Of. f » . "1 " ftlBIStcfflSf 

G »h "0" <0fi«K:ffla-f6*ffi«!IRtS*i.t:v^«^ 

wx m/- i/v - h vg » k h . 

[004 1 ] Ifiltffl^ A'^^v'^CiiSrRIS^-frSfeftft 
tEVAli, ^BSffidf-A-^V^CREFiOSft*^^^ (® 
2(a) fcJ:t/H2 (b) fv^ tli^A^S V^) IJk" 
<K<^r4fc^- #BSffl3f^yN'^^CREF<7)S*(i^:^^ 
50 W1IU\-*. V**Jnifei:#t=VoTK*aiS 



(8) 

1 3 

<iS*EoiE«ttJBfc:isaEAVG=VG> -Vo»(i. & 

ft . z n&x'itmmm* -v/*^ *<os*t±'hs v ^*<a 

24Lv\ i «KW***<OJt«. 1/4UI 10 

^fSWfiSJ^'f^ixft. 

[0042] smm**'^? cnt&mm**'^? 

HgflEKS: ft . LtztfiZ. RClff 1 v o3E«m * -r 
y^^Cniffiffl-fiitr. v A {i2VSJgh>5rO, av g 
fc L/C 1 vgJKo£aa*»fe*».S - k • 
[0043] iXC, XM/-y7-FNs CttKfrffiL 

AVg KJ:*IE«««W)WMftff4a. .r<Ofc#tcfjS* 20 

v- 9 c n glffl # -v v •? ^ c r b f t^M^'J fcficgS £ ti 2> c: 

o^c/cm2 sKULhoa?ifw!sa«*^-v«^^* 

ffiffl-ffili', |3Itffl||0|f^aiL,fflb7V>'*x^QREAD 

MSli 1/1 OJJTPCJ) * * b 
-FNs ^m{itcti^k'^fc£-^.z. ; ScV'>. ifc. b?kE 
(7)Mt'(i, VoCOSAVci: LT 1 VgJ^#£>fift<50-C\ 
BE* SB L IB h 5 y i""x ? Q r e a d k L T ffl v * 5 M O S h- y 
y~JX9<rm^X'hhl O OmVlSJ: Dy^-s&O. 30 
fflg. y-hUBEtctSiviosh^y^^QRESDCO^ 

[0 0 44] |£1fffl^-v^'v-^Cii<7)5Sf^fl;tX 
f'Jy X ttffiOA Sit A ? H <- ^*£f±#SSffl =¥ * v \- v- * C 
REFtSg*ai$iX3tmitS:WWffl-rS-ktcJ: 0. Sc* 

aj uttfw:? i s a * s»# a* £-t ft - k ft . -r 

H3^-TJ:3K, St*it}Li||flEVRi:{ij8£fr 

<S(cM1-ik^-C#2.. 4C 
[004 5] H3 (a)U. SIBtfW+^C 

8t*aj uiMHifcfft "i" oiE«fc:ffla-rs^ 

Stt!Bt:L-C*ofc«^S:^L. 03 ( b ) t±, 5SI^« 
ffc^ny^CnA*, "0" «SEtt£ffl3-*-4#S : R!B 
fcl/Cfc->fc»****\ =5rfc, 113 (a) fccfct>'03 
(b) <?>£o%mim£Z&*Z'rt%to%^i8>&< l zli, 
07 (a) (=nsr*-J:3fc:, «Hffl ! fr-W'«>'*C«EiWW 
ffil h 5 y ^ * £ MflHSMSE t , i «0IWfJP h 5 V 9 Sr 

(*>'*WI1> IZLX. #KffldE-^^^CREF 
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3i*2:t"-i> Z k !> . 
[0046] #{B^d{.^yN^^CREF l> 

m^ti-r. 04 <,z7jk-?£ o %m%wtmmx'hr>x hm 

htc^o #tj§ffldf--vyN'v-^CREF-k LT3Sf^fl;#;Srfi6ffl 
U 04 fcSVT 08&0^*5^T A - BflfflaKSSHBE 

-ri>^* 4 'J)-s>. 04t=srrniss0tfe*^T. ummv 

fflh5yy'X^?:^7CL, A- Bffi^ra^lfilSffl^r -v 
[0047] 05 ( a) i±. teitffl d f-V'>'^^CM« i 0 

"i" com^cs#atix^^^. mfr&Lmft 

A*Jntfck*fc. ^hy-yV-KNs co»{uVG(i, 

P-VfilSi;<7)3c^T"^:$ix. -e^k^cottfiiiVGik 

"0" c^^MizMtjLttlfzWs^. SS* 
ttJt«rf^t=l3ttS«rfmiaS:05 (b) o £<R1 

«c7)»$f*^s XHz-yV-HfOtfiVGO k* 4 *4 

znxoiz^ tmm^^^isfnwMM&tmm 

ft i k T, JltmttiWIK^*^^^^^^ KOffl 

&«J±(7)MVg1 - Vg» 2rf#ft Z k ft . 
[0 0481 iMC #BSffldr-vM-x^CREFk LT?£lfl 
L7t*-6-<or 'J ff-y*- J: ft IS 
^ttUco^TlftBJW-ft,, 04^5K-fIIlSS0^^T, 

ffl^^y^^^RSss-frft fc k «, ^ru f-v->iMP* 
izmt. zcot^comi^mm^me (a) *jj:VE6 

(b) iz^-f. mf&W**'^?^^* ^ffiRte 

®tti/h£ < - c: cor u f-A'-i>'fl:^co*tc X otfeit 
ffldf^y^^Sr^ffig:S6$-«i:ftC:kli-C#^v-». L* l L 

*»IKr6fcftC, ^ h U-S^y- FomfiMVG 1 - Vg" 
S-|S]KW#ftdt* { -e#fto CLC0S!*ti5L^(is 

WMMr?i,zm.*>-\&ik%> k ^ o n& . 
[0049] =5r*K %mm* J r>*i'?C«kl,X. PZ 
) T^. SBT& t'XVX (B i ) $r±RSc^-k-f 



(9 

1 5 

£SrBi2Ta 2 09) » Ba'J •■/ f&f&CO^ 9 * 

y^BST o &<7yffin , wfcn&fr htc&mwk*^'^ 
9 * mmth z\ 1 t^mxh i . z<nn, wcsfs&tt* 

mm% if <T)£XX. tr^y^BSTO %kco*-rJ* : s 9 

mtisV^y (S iOi) , WSL9V?)V (Ta 

2 Os) . S r >J ??«JS<ABSTO£fl6fflLfc»»* 

[00 50] 07 (a) &UL07 (b ) (dU #H B J!<7> K 

(a) (i, %W3$* J r^ : -/9 C*ztC0m3te£TfW.4C0 
«SI3l£0JffliJ3 t- 7 y y'7. * Lfc**eoBI»BI'tr 
J) & . -v ^"y * C R e f t &&1 tc$ h?>i/ 

xfZWC&thztizX*) ^ xbu-iSs-VNs coy 

4 tifX-mLlz® 0 #*.T1ME** £ a < "f 6 CI fc 

6. ifc, »#3A^B#Wi#H3ffl d r-v^°^ * Cref com 

3 ±1*854 OlffilllSrffiWffl h 5 y : JX9Xffl& LX 

[00 5 1 ] H7 (b ) 1±, W^L7t J: dfcJBIt 

ffldf -v / ^ 9 c ii tfois i a x i/m 2 co«flHat t- 

m^^mtx9y->u &fX&mzty o e^TUrtft&g 
laitffl * -v > < y ? c h & ®mm hy>isx9 vim l . 

#HSffl ;3 f J r^*v'^CREFO^cmJ±SrjDi.T7'yf- J r- 3 
y"£fr &v * . iWwflJUPffl h 5 y : JX 9 * KBftftBfc: L , 

laitffl *y ? c« com i & i vw. 2 tossfatfit 

[00 52] -eLT. 07 (c ) ti. taitffl^A-^y? 

mhyyisx9b. &ffi$**''Si'?CMtcom3tei. 
vm4co9mmzimztttim2comwm Yyyvx9 
tMffi uz^commxh & . stoats L»tk:«. 

MV^CnSr^L, SS2c7D$lJPfflh7y> ? X^?rjeffi 
ttJBkL. m?M* J rJ-<>'9C*gt<r)Mzn.E.*tnz.X 

C r e f OSS 3 fc J 4 0*®r a 1 & » 2 COSMffl h 5 V 
i/X9Xm&-fh (^ti) . !Pl<^«W«ffl 

A{c«E$:3nx. 5 i t iz X 0 . iSMEMZ f&lz 

tch. ttz. mi&£x/f&2cont\wmb7yi?x9ZWL 
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atc« Y )^ixW)rpmm^A< -ti z t wx-z h . 

[00533 08 ( a ) 13^^08 ( b ) U. 

^^lats^a^ J: o i«««-ftr sfcft^frW'Orfliis 

Sr-efL-eft^t"[a!80T'S>S.-08 (a) tc^fi&ia 
$*IK:J(I2<0»B. »J:l^infe«Jlll, i&iconmz 

mttite&mmmi&bZ'jrKK t i>mmLt^^cou 

-tfffidf-vy?i/^C«o, Cm, Cm2, Cms, — fc„ ^-tait 
) ffldf-v^^v-^Ciio, Cm, Cn2. C«3, ■••O-?-iX-?'fl.<0 

» i a xvm 2 co«^ra«i^$ nfcuwiffl yvv-jx 
-t;u5'J (iais-fe;H-x— y) t ; <i^tais-fe^J (tan 

•fe;kf - x - y ) wiffigfl CfiSf S taiSffl^ + ^ ^> ^ c n o 

com i co^mzmmiizts^ L^m 3 iom®, <r^3 
w«ffiK*ti«iiL-T:ffiasnjtss4<?>«ffi. fc^^n^ 

i>ftiit^#BSffi3f -"r^'^^CREFfc ; miJ3«J:V^3 

[0054] -etr, *^co^«*ia'ts^a{i, 

V ^ h , iEtt-fe/UJiJjfi* n ll^iaH-b/UOiI^Jff i!* 1 <o ^ ^. 

t-rtttf, lait-t^j (fait-fe/uf-x-y) <offi^*H 

95tcfiB^" I) teiSffl^ -v ^° v- ^ c nn - 1 OH 2 f>«ffifc: 

(S. jl^h^yx'X^ (7'a-y7iMt^h7yvX^) Q 
s rfmWiZitX\^. ZcOnMcoiim-ttl'.. 7°v>y<?'M. 
%Rbyyi?x9Q,s . f^aSLh^y^'X^QREAD. 

0 it^HHffl**'^* C»EF«**^ 1 fW/o v 9 
commZ^M-ttlli* y Mift/h4 F« 

co^Xfc^rSOfs ^^'J-fe/HlSO^S^ (4 
+ 20/n) F^tc^L (4 + 14/n) F 2 SJgtC-T-l» 

/^iJ^cOW^Ofaiiffl^f ■Wi'* C«y SrS^S^tC 

« , mcotmrn *\>^9 izmmwt ztix^h mmm 

\-vyVX9 (nMOSFET) W7- HISWLSr/N'f 

^/^>^lcM^J^$fl--CV^|>$Wfflh7yv ; X^ ( n 
10 MOSFET) OT-HISWLy WSTD-Wi: 
U ^^Iffllfflh^yy'X^ (nMOSFET) cOAa: 

[00 55] itz, 08 (b) iznk-tkolz, leifffl^f 
A'/N'y^CMO, Chi, Ch2 , Cn 3 , • • -lZ&&lffi$i£tlX 

^hft/mm h?y ; Jx9Qc zmi commm vyyvx 

W.AC0W&^zm2C0%mmbyy ; JX9Q.c 2 5r»^ 

^ffl^-v^'y^cREF tmuzfg2 
commm b y y^x? q c 2 - 1 k i 0 . x 

50 hu-yv— hns (75 7 0-^^ yx/y 
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SgffldfA'^>'^CBiFOJB3i3j:t^lB40lW6ffl**2 
©sofEtSffi* -V* v-? CnyCO^tcflJBEaranx. & Cl b iz X 

[ 0 0 5 6 ] 129 ( a ) fc«fctf09 ( b ) it. 08 
(alisWiS (b) c7)#^fflJf^^°v-^CREFar-?- 

tcfr-h, 19 (b> mM^wstciitt&n io 

09 (a) UL «Sffl=*f^^^C 

{wwcm^-rfttf. aauffi^^v^cBo. cm. c 

H2. Cms, ■•■fc#BSffldf^^\°^^CREFi:$r|5l— WD 
•y bA { J>&. 

[0057] 01 Otis #?feBJ^¥?£frl£1Si£«£ ± 0 20 

sys h y y it* ? coitmsMmmzmm $ titzmmnm 
tn^-thrv- hw&t i,zm£tLfcm%mfommfrt> 

^leliffl^f ^^"i/^Cno-CriN (|a]«^, 04HC(2C 

isx? Qnt^mmzm^mzm&Ltzmmm**^ 30 
^^j^9<r>nm<r>\m^xhhxv u- h s- k n s 

y iSX 9 Qr e a o b < b 1 JMS t fc * * U ^ ^ D 
•y7£*Tfl>. 

COO 5 8] #Wfc*iVvai. IHRHHf-Vti'* 

cox h u-i;;- vizmmLtzmmzttftLxtmzti 

v-V-HNs 14, R/W$Wfflh5yi>X^QR/«5r^ 
l/Ct'-y MftBLtc«8t3fiTV^. 4( 
[00 5 9] 4-, tElib^iJ^SSl^S^^i-^C 

yfcU Qnofciy'Qin^'f h*7MSBL(:J: 
0 #8§ffl * * ^* ^ 9 C r e f \z 7° D f - -v - -JW± Vp £ EPJP 

ZTfyizlXhyyi/XfQ.noZJ-yi'ZL. Sg^tBLfl 
[0 0 6 0] NANDl^t 'J-te/l^SlSB*)** 
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Cnz, -C«k, •••CmnCO** U ft^arf^ttil"- t* { T' 

•y MSBLtwJ: •^SUffl^-W*!' -^CREF&it/ifilSffl 
^^yN-i/^Cno*^Cnk-iiC7' l Jf-^-> > '«EVpa:6n 

[006 1] CCOh#l-. NANDiWIflttttL 
^-^/N'v-^CnkCO^^Urt^Sr^ai-r^ti. K 
tSt^ffl £ tlfl&fcco Cn o t> C Mk - i £ X'<n **>*is9 

(n'mm^^M.tfi'^MS.b zbt^tsm 

■rsN'AND-fe;i^ii*f«ifflrsn:»fcJi. -e^ i.fifts 

* a- ^ n° ^ * sit ±tf x mnw&ft z m h -t z. t & 
Wbx-hh. 

[00 62] — 2T. »*&*fcfcVvCli. NANDl^ 

df-\-yN°i/^*^HI#t-*^^t'^<. Jf-v^°£/^Cnk 
SrtT=Sra*^t=t±. h 5 y ^"x ^ Q r / w i t/ 
Qiio^^QiikiT-Sr-r^T^yt:. Qiik + i^*7Ct. 
7l/-MStMUt'.y M»BLfc:±»3»ii*«EV 

h^n&^WThZ. biz* osa^Sr^ 3 . 
[0063] *fBWIfc: E**/l^I. IMHffl^-v 
M'^^fc «fc t/M^ttitffl h 9 > xX^*^=S:l>**[fiI8& 

I,. 015 (a) =5rV^U01 5(d) {«c0^o*^M 

[OO64]015 (a) fc*f|il»t*iW^Ttt. 
( 1 ) CiifO^ h l/-y7 - h' Ns 

-htSPE izmn L , R/W«»ffi hyy ~JX 9 Q 
R /.^M/-yV-FNs fcb'-y MS B L t crMlzWL 

[006 5 ] c:^0llIS§^fcv^T{i;7 o Uf-v-v : ^-J;•i>IS 
[OO66]015 (b) ^-rms^fc^'Cfi, 

(2) ^ffSffl^^v^CREFCOXhl/— i>V — HNs 
cOlBift^D L ( F7-f TlKfc^-CfcfivM^ ffl*IW* 

b'7h*BL-ct)^) &mL. R/mmmvy 

b<n^zWiM.LX^h . 
D [0067] dcomSS^fcViTti, 7°'J f-A'-^UJ^Bt 
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L t D L<OHfc:Jni * i k a«Tfl&£&S *«JBO 

[00681015 (c) teijrf BBCiS^-ni, 
( 3 ) #SSffldf-v-'^^CREF<^XMx— vV— HNs 

s fcb'-y MIBLtcTDP^fSSLT^S. 
[0 0 69] Ci«0liIilt;:*$v*TU:. SS^tBLttEEEPM' 

[0070] 3 fete, HI 5 ( d) C^-rSKtCfc^T 
(i, (4 ) #gSffldf-v^«^^CREF^)XM^— S^y— H 

t ••/ h a b l izmm u»i^> r/wwwb f 5 y ^ 

?Qr/W1 ^^HSffldf^ys^^CREFtM^J^XMx 

i/V-FNs 71/- F«1S P E t CDffilZtm Lt^ 
•?>. 

[007 1 ] ^co@S^c*3^T{±- 7Vf-*— ^SrflMH 
[0072] ZLCryJ: ? fc. a£aWtifc«j£l=e=F<*>*^ £: 

[00 73] 015 (d) t^-THimct5V\T. 

#5?,^^ fKl/f Cref t LT^Irim^ -W^^tt 

v>„ feig-fe;u?iJ^lli#@co=JfY/^^Ciio 

^QR/«i$:^7^QR/w2S:^-y^U. #^ffl«5fi^H^ 

- hmffiP E i: b* >y h&B LOtSRcEPJo LT . #^ffl^f 
r^i/?*— ^ri*ik:^fliS*S. mz^-y FI&B LcoM 

&Z7u-hmmPEtmmmzmLx, b?y ; Jx? 

QMoSr^ytcU b*-y F3&B Uci O^^^a-^? 
Cref ± t/f Eltffl^ A- ^ 9 Cm o t - 71/- F 

U«EV»£6PJpLTa*ajH(if^2:4 ! f5rd. 

*wt*?i.. ^Aieiiffl^^^^^^ "i" *6v^4 

"0" ^EtttcttlB^S^ff^JBtiJCtT. fMrofcx 
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Z t tf-ftfrh. X F l>—iSS— F Ns icy- F*tl&tg 
^L7c9?AtiJ Lffl F 7 y^'x? Qread CJ: 0 iEttKJBW) 

[00 74] «3i^C*JV>T{±, F^y^'x^QR/HiS: 
Jt>\,z-thbMz^ hyy> : ^Qv*2 Z*yk U 
F^y^'X^QMoSr^-ytcU-C, t' 7 F«B LfcJ: Olfi 
liffldf+^^i/^CnofcSa^lBEVsSriSSSiSPbTS 

[00 7 5] iWC SattJBdrW-Ci'^fcl/t. 01 1 

io (a) axx/mi i (b) Ksw-idic SMt^f 

?Sf^m#: ::S r -v^^v-^ii . xb-^^f S/-wi/3$l$1gtisflS!£:fi£ 
fflUJt*&HUfL«WKSil«> (Mi«f. K. Abe. S. 
Komatsu, N. Yanase. K. Sano and T. Kawakubo : ' As 
ymmetric Ferroelectricity and Anomalous Current Co 
nduction in Heteroepitaxial BaTi03 Thin Films' , J 
apan Journal of Applied Physics, Vol.36, Part 1. N 
o.9B, pp. 5846-53(1997) ) . 
20 [007 6] #H*Mf-W'CS/*fciSVvCtt, 01 1 

(a) iz^xoiz^ mj<r>%mmh^^x\ m%<r> 

tiffi*&Z-kWC%+j:\^. LfrLKWh. 011 (b) 

^ fc nau= . 2 *i*i^^si$r^t«»'f s z t 

SSRAM(Static Random Access Memory) i: UTOflJffl^* 

30 [0077] -r^r^*> . »tfc«m-i«ft^ ^ 

-fB^tcii. F^y^^QMoA^QMNSr-f-^TTj-ytb 
f s b"-y Ftt&^atT^^^CMo^CriiHcS 

tcbxf u ^o»f"C><WLt=«ar4«EVf trepan 

L • Sji^B#WiF7>'v : X^Qno* , '3QiiN^)-r / <'r$: 

*.*'fteoz\iLifX'*h. tea. 0i i (a) tszxm 

11(b) tc^LfcJ; 9=2:. 4"DHJE* i iEfc>'7 F Lfc 
40 ^BWf*tdr^^^^-CJia5»aiL«E*fi«jBEt. Ml= 

ffl L«ES- iE«ff fc-f I. Ci k * 5 0»iM^±**|-Cft 4 4 
[0078] f£'ISffl^ J r/N"i/^ t LXfflKWfcf 
t^y^SffifflU^t^^TiftWS. 01 2^(±|; 
015 (a) K^1HHHc*jv^, KMffl^f-v^ty^C 

■ t ^xmnrnfo^^^is-rw-th*)^. mm^wm 

50 -fS. F^yi/'X^QR/wSr^i/tC. F^y^'X^Qiio 



( ] 

2 1 

ref £7 U f- ^-vttEEVp £ L/C 7" is iff 

i/x^QnoSr^^tcL-r^aiLiS^^^. i^k 
|«Xhl/-i/7-KNs tafWmSltfia 13 ( a ) *5 

ctiA'iiis (b) iztjkztix^&tK mnm^mmL 

awe**. TOiaM!**'^**) "i" 

" o " <oe«k w j&r s ffltttmzjG t r , n& o at x 

[0 0 79] NANDS^< ; &U-fe;U?i|^l#g<^ ;3 f J r 

xyxSr^Ojl^c:i:(-J:oT. flitch •v^V^Cm , 
c n2 , -chk, ■••cnMio^t yftS£S?<^ttj-t.r k^'-c 

xX^QR/wfciVh^^'X^Qfio* 1 
^QMkMi-e^-f^T^yfcU Q«kSr^7tcL. b'-y 

-cf^ajLiwesrfi^. 

[0080] fcrtfU tf^tMf^J^fcfiWHL-JtN 

A><i>Ciik-i feo^f +A^^««i«4git LTfln 

k R»ffi LlWft£3»fc * fc-Tfcft . ^SWEtt-fe/!'* 
§ N AN D -fe/U?iJ£f Wt ■?> JtfJKIi, T* I) ^ftt 

[008 1 ] jMtOlHfcS' U 3 yBPPHfcS" y 3 

■rn^wm.mi-- , &x'hhtz^>. nan ds-wjo# 

IMjfi*-W , «5'* fc** 'J -fe;Uk LTffiffl L£ i: # co» 
Wgfii: , ^^y •fe/K^^fflKOSF^-vA'v'^ fc LX 

m^tzt$<o&£.®mim— x*h%>* Ltz^x. -f<- 
xcoim^^^ 1 ^^ t &mm* wsfn&xt. *h 
-izizfettzm^ . m.friiii'&Tcopmm**^? t& 
£*-VCi^ ziuz_tznms.i&. m&-&-tii®M*r% 
i/?<?>&.mzitmLxmm^hc\b.iz%:h. 

k #g <o* r'ty' f Sr8!^tB-f k * cot^tt} LdiJO^ 

[0082] zcommzmm-th i o*>^±, 

3 yK^a^i/ y ^ vRutt^#«tt-c*6fciMciJW 
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ihztx-ffimmummL. sMKoiuiTfcfcs. t 

tztf-oX. WffiZWm^-&t£t l &. OVft56tf)Sfl^ 
^««£*3N=«fflU 3F£*^>-:?k L-TfttS-T 
10 £>k*t=J±. r y f-r-i/'tc J: OAMTXtS * EPfln 

^ fc T\ ^ < co&t^ffcdf y^^^^'J -b;W5:#trN 
ANDS^^y-fe^'l^'Jffl^^tC^i.. 

«^fi:ffiO 2fg£LLT"£> !> d k **a* LV^. 

[0083] »sa»ttf^t=*j^-cj±. ^stjimfrco^ -v 

J^9tnW.Xhh. h^VxX^QR/HJSitA'Qiio* 1 
f>Q«k5:^-^cLT. b'>y hfftB UcJ; OEttffl^ 

^Srff^o. its, HuaLfcfcdfc, #SSffl^f^^^^ 
yf-v-^'^J: 0^-*"I°I^fiiSr LTfcWf , ftR 

[0 0 84] flUJ:?^ NANDlEttt 

feitfc 0 . S) I) V ^JiJMKS titzimm Zrv^i'? 

■» ^ -v K is 9 O^* i: Eltffl * A-^ ^ ^ nmrnfaftfr t> 
tc& , g$L®S.cr>mzttLX%&'^< 1 : ltcifi<=5rS J: 
3 tcptS-T 6 i k t J: 0 flf^-T b <1 k S . AfW 
led, #BSffl^f-vx^ 0 v'^^^3£v^E1tffl ;3 f•v^*^^ ^^ )S® 

[0085 2 3rfc. ettffl^^KRV^^yC^^ L 
50 T, PZT {Wy&i?H'-3VW&) SBT (f-^ 
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sto (f-^yig/N'U^A • xbyyfW) ^5Sf^ 

[0086] tfz. smmomnm.fo* -w^? t l 
"C, K-fki/y ?y*?wuk?y7ji'%:z:0>ffl9m$:&m-r 

MV?kLT\ St-ftv-yn^, Sg-ffc^V^K BSTO 

[0087] m±T-*^Bj<7)a*e<)*ii{ia)5?T-^ fc-e 

Hffi$r#HlLT. #?&Hj^|js i yju LIB 
r „ Isl-XJi^facO^^filsi-XJi^fttOTl?^^ ft L 

m-tm t owes , &mcDm&-<7)ikmmtMm<n t <o k i± 

[0088] (IBl»iS^«0 EI16U:, *W%<7>mi 
COlZ\gf8 3 r^^i'?Cno, Cmi, Cm, CmscO-f 

Eflns/WO (tais-fe/wf-x-y) k. < rcofe*fe>i'f-x 
- >-<7)«gi5tcfigi- 1. teisffl # a- ; ^ * c n i s izmm l 

fc^HSffl* -Vn'v^Cref k . ffi'tiffl^-W^y-'^CMisk 

read t . E1S-fe;Wf-x-ycoffi^ffig|5^f2a-ri>fS'[i 
ffl^f CntlzmmZtlfzMIRh 7 y : JX9 ( 7"o 

vimKYvy'JX?) Qs £4-&< k kJMIL*:^ 
y-fe/^o>y^&3fe*aL=.-y hk LTW^Ltv^S. 
[0 089] ^ffiliffl^r^^CMO, Cmi. Cm2, 

-, c«i5{±. -e^-e-^icomsg, £o»iottffi£ 
35 2 ovec be & titzffinm.#mm t z < 1 1 wi 

^^•i/ 9 Cm 1 5 <7)IB 1 <nW&VZ~V$S&te&£ t fclB 3 tfO 
itfDSfS3tf)«ffit*tl*lLTffi!lS^t> l SaS4<?)* 

mmtZ$-tc<bi>M;ffiLX^Z>. =5:13, 118 (a) t> 
J:t/H8 (b) ktiEISffl^r-Y^^CMO, Cmi, 
Cmz, -. CMi5 0iS?'l)f>'i£^oT^I.^\ H.=SrS 
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ffi&nffi&iiZTf&k^z.tiz'gnztitz^. zlx. * 
ib i ^M^w«o^*iais^a(± , i * y t^/n 

•y 9 SriKftfllv b 'J v ^^tt^ffigLT^S*^ EI 1 6 
T'ti-e^a^ra /^ [A] kbT20. 7u-v9 
[B] kLT2O(J0lt4o<7)^S:SL.T^S. yu»,9 
[A] co±g*7A (column) <7)^o -y ^StKb 5yy 
X^Qsii, tf.y MRBL0K*ai$^. fn v9 
[A] c7)TS^7Ac7)7'a«y^S : tRh7>'v : X^Qs (i 

10 [B] ±S*5Aora7?aS?K5y>''X^Q8 Ji. 
b* >y MSB L 0 iZ . TS* 5 A<73 ^0 •/ 9 «R h 7 V 'J 
X9Qs !it'7 h&BLllzmtftZtlX^h. 

[0090] yu -/9 [a] mziMm* x^y9Cno, 

Cmi, Cm2, •-, CHi»W*<t-e , nt=M?"J««SiT.«W 

a , WL 1 a , WL2 A , — , WL 1 5 A tf&W&ZtlX 
V^S. RW^T'a-y^ [B] OEttffl^^^Ciio. 
Cmi, Cm2, -, CMiS^^^WcM^Jt^SiX^ 1 ] 
«I h 7 V y X ^ h tS t li - 7-HHWLO 
20 B , WL 1 B , WL2 B , — , WL 1 5 B ^"tg^^ixT 
Vi|> 0 7'u-y? [A] cr>y' 13 9 MiKh 7 y ; JX 9 Qs 
hnMlZli, yu-y9M1Rh7y ; Jx9cr> r 7- 
F$J|BS A A\ 7*0 7? [B] <73yo-y ?Iil?h5yy 

^<75V-FHB S B tfi&WiZtlX^&. 7'v-v9 [A] 
<73#glffl^r -t^n°v-^ Cref tc(±, y— hMM^mM^r 
X^9^m V 7 yJX9QRz?<r ) '7- KSWR A ^Sf 
g|$iX-t$iJW h 5 y i?X 9 Qref 7'u -/9 [ B ] <0 
#SSffl =3f-v/N°x^CREFtc{i, y— h ^ -r 
30 h 5 y ; JX9cr) r P- HtiWRB *«SSl*SfUt 

Mffliffl b 7 y 9 Qre f ^^Stit v ^ . 
[009 1 ] ^t'J-fe/^O'y 9<r>m^-W,^V7y 
l?x 9 Qrkad ct)— ^rcoifl;ffitw(i , t^-ffi Lffl*MH v 

LA, VLB*?, flfi^-W±.«fitCtiHt»aJLaj*«SL 
a , S L B ^fg^ S tlX ^ h . - <T)M\kWmzte V \f 
Ji, S^^ai Lh-7 y^X^QREADtC^St-ScSgSixS 2 

m^m^m um^»s la tj±vs l b *«5ttf>nTv^ 

5 yisX9 k 7"n -y ^ [ B ] comffiKi* J r'*i'?fflW h 
40 7 y ; JX9 tcomm^Azii. 7V- hilP L**=BEKS<1 

•cv^s. Hi eiz&^x. §mm*c*>'*y9c n o. 

Cmi, Cm2, -, C*itto*1Xtt£&W&Bl2tlJ&l 

av9miRh7y> ! x9Qs . tsXTf&Sffl**'*;'* 
mmh7y : JX9QREfi±. n MO S F ETX~7fi£tlX 
^ht)\ pMOSFETTlSfK-tS-lk t"ItlT*S>l). 
[00921 01 7{4Jaiaia»Sr*ftA:«f»EI«:*U'r 
V%£. r0 7 7 [A] «#7-K»WL0* . WL 
1 a , WL2 A , WL 1 5 A (i, D-f3-/A4 
50 02t, 7'D7^ [B]cO*7-KISWL0 B , WL1 
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B , WL2 B , — , WL1 5 B tiO-f'3-^B4 0 1 
t, #t' 7 «BLO, BL1, -(«5Af3-/4 

1 UclWISitTv^. 

[0 0 93] 01 6i5«J:tfHl 7 t=5tfflM£fc:«V^T, 
7 [A] |*I<7)BLx fx = 0, DfcWLy 

a ( y = o, i, 2, -, l 5 ) aa^XHm^tihJH 

a««»feA'tasi-r*Ktt, 7-mBs*s "i 

WLy A ^Sr "0 (n— l"^) " kL 

X***7CU -etLiil^WL A & "1" fcU ttffi 
-S {«itf (1/2) Vg) W1/-MP LfcML 
T. BLxfc«{3£An;i&£kT«$ftS. If^tBL 

wr a Zity\,z^ fia^d±7-FilwR A &:ty 

/O"/; [B] ffi^BLx (x=0, 
1 ) tWLy B (y = 0. 1, 2, 1 5 ) 

SB £ "1" k L.T7"n>y^MtRh7^v : X^Qs Sr^i- 
yfc. WLy B <7)A£ "0" k Lt\ IBteffl^ 20 

c«y t««$n^iw«ffl h v y V* 9 * * y t= . 

JtHAWLB * "1" fcU «<4-j£ {f*Ufi' ( 1/2 ) 
Vg I (D7U-h&PUzftl,X. B L xtcltfiS: Jn;L 

sifcassns. R*ttj us^a. 

a^mciiv-HiswRB 5- "i" t-rs. 
[ o o 9 4 ] h i 8Wi. § r 7°y f-*—^tt*ai 

^Tt±. WLyA . WLyB SrSHR-f 6tfTfc:*!ilffl* * 30 

ttffi * * * S" * c H y c 2 mm&con&i mnmzn t x 

[0095] HI 9 (a) fi, .X^EU-fe/l'T'o-y^&Tn 
-tTHHT'. tSB&'fti^Jt^tC. II 1 9 ( b ) C^-f Iffa 

HI 9 (a) vCfcV^T. n+ V-^/KW >UW2 

i, 22h*ry ^ynyy-htffi^&v-K^Bs 

b k T\ 7"a >y ? [ B ] c07'o -y V ? Q 40 

ffii^J kf±. MOSFET<7)y-XlIiiSkL<J±FW 

yfB««fflftA»<o:rc* 5 . 5i», mo sfetov— 
jffistjtWESiirv^wc, fffiiMosFEToy- 

XfRlStnf^. MOSFETWHW y^ko?^* 1 
tt. *4*«KW5r«5PH»=f ¥«rv\ n + y-x/FU 
>f y*82 l J±, r t'-y Mft&ffiffi j k LTHMfrf * . 
mHt=. n + y-X/FW yfStt«2 2, 23t^yy 
ij3yy-MWii: : fl:6'7-HaWL0 B kT\ 7'o-y 50 
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7 [B] WieiSffl^-rVN-v^CNotMWIc^^^ftW 

fBF5y^x;y-#;ffj£§ftTv^. §t>K. n + y-x 

/HU-fV««2 3. 2 4k«7-KtRWLlB kT\ IB 
Vrnz + 'tisfiCn l KM5HS«S fLfclHWH F 7 y ^'X 
n + V-VHH y«24, 2 5fc'7-K* 

W&RYyy n + y-X/FWyffi*£ 
2 6 (H^-tt-f ) , 2 7k7-Ft£WLl 5 B kT\ IB 

mm*;^?c n n hz&m&m § tvfz mwrn vyyv 

3, 25, 2 6Cli.#ESffl i f^^^Cii(i, c 
hi. Cm2, C«ib<5D^l<OlEfitetL<ti:^2^©k 
LXm^thT^m&A2, 43. 4 4#&8ES*l 
T^|>„ ifcn+ y-7/KW yfflHg3 1 , 32fc*T 
'Ji/'j3yy-'-MS5 3K ^r^UiM32, 3 3 
k^'-h*ffi5 3 2kTlft^aiLJ8F7y>o2.?QREAD 
*^ffM$i^TV^&„ n+ y-VHWy««3 1li, 

(n-) *-(6]t^§ixTg£^ajLffl«®l8VLB 
ia-CV^i. ZLX. n+ V-VKH >««2 8, 2 

y'X ^ ^ V ^ ?. . n + V — A/ K W >"nl^ 2 

^•^ys'^^CREF<7)m4<50mffik LTlltg-ri>Tg|5mffi 
4 5S*bt^4. ±kLT7'o-y7 [B] fC-OV%TSi 
B J-f-i>^\ 7"0-y7 [A] ^7'O-y^ [B] kH&Wfll 

[0096]H19 (a) tCiK^<t 3 t, t'-y hattttt 
ask TV- M8SSl««fcfi«5*tLfe 1 fflOT*n -y ? C A ] 
X(i7'CJ-y7 [B] file, Zil^tV/U-y ^WSiYyy 

c n2 . c M3 , ■-. cnisnxT/zti^zmmmziiK 
n®<7)fflwmvyyi'X7^ m.^LVyyiyy-9 0, 

READ N "KSffl^W^^CRIf . fciU f #S^B^A'^ , V 

^»J« h y y~Jx?W'k£tih . E«-fe/u«o^{i4 f 

(4 + 28/n) FHc=Sr •& . £S 1 <nmM<7)BmX'l£& 
*mfc* J r^ : s?kLX2 0uC/cm2 <7)%ffitttei 
^tt^i^mLtcfzib. 1 6fi<7)IB'tt-fe;l-Srit:? | H- 

x. imwzK>5. aFtco-^mzftitc. 

[0097]H19 (b)(±H19 (a) tSrf ¥®H 
WB-B' ^n»HC»-5fcBfBaHT*6. HI 9 ( b ) C 
J: a tc. #ffeBjj W flS l H«fi^«^l»^#:iai^ 
¥^#:«tSl l±t=p-7x;H 2WL, CIW 

P -7x;H 2««It:. n + y-x/KH y^2 

1. 22. 23. 3 0^rK^t■CV^4. * LT. P7 
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-hWk«7-KiBSB . WLO B . WL1B . 
WL2 B , — , WL 1 5 B , WR B fcitAVRA ^^L- 
TV^S. 019 (b) wBfffiHKJl. ^US/'J3 

19 ( b ) Tli. #JiO.-KU f^— F®S£/r: t 

tku j/ >j n yy- vmt viy— y-mwt 2 Jira 

JtTtxk^. W-Jr*— hiKOffe^T i , Mo, Co^S 

fcSVMiWS i 2 , TiSi 2 , MoS 
12, Co S i 2 •w*IIAAIW>>'U'9"-f h'^ri:Srffl 

[0 0981 n+ V-VHH^f«2 1, 22t7 
— HUB S B tX\ ^ny^lRb^^^Qs 
jfcSflT^S. n+y-VKHyi«22, 2 3k 

tc, a*y-VFW^23, 2 4 hV- FI£W 
lib iBIfffldf-Y/^^^Ciiit^ilt^^^^S 1 ] 
«Ifflh7yy^?* ! - V-X/Kl^'fyi«2 4, 
2 5fc"7-K»WL2 B Hlffl^^f^CMlC 

/Hu-fy««2 6 (mmit-f) . 2 7k«7-H»WL 
1 5 B tt, le-tiffl^f-v^^^^Cms^M^Jtg^^ 

-X/FW y««2 8, 2 9fc7-FHWRB fcT, 

7-FHBS B , WL0 B , WL1 B , WL2 B , -, 
WL1 5 B . WR B fcefct/WRA c7)±tC{iiS-fk^ ( S i 
OaK) , PSGI. BPSGI, mm (S i 3N4 

Cno. Cm 1 , Cm , Cii33 . C^s^Wti 

3, -, &£VA5WW,i8&tiX^Z>. Zhfc. ftl<0 

•W*S'?CREF<5Dft40©ifc bT^fg-f -STS? 
mS4 5iffM?iX"CV'>S. Ta5«ffi4 2, 43, -, 
tj«fctf4 5ti. ft 1 tf)*ia*ft*K 1 3*tdWtfc*tfc3 

^7^73, 7 5. 8 0lcJ;9, n+V-VHWy 
1SRW2 3. 2 5, -, 2 9fc««LTV^. ^it^>c03 

( K-7-FrKU^U3>-) . Srat^S^SMi^«^ 
F*tTOJ£^fttf«fc^. TS5««g4 2l±. Ktt 

CBiw^wMfcu-cattfrfi. T»*ffi4 3»±. ia 
^ti/ ? cn 2 <oft 1 crym&ts x mmm* 



<!5) SH2000-156472 

2 8 

^^<^Cni6Oa!2<0*S4:U-C«M&tS. TS5« 
S42. 43, 44, 4 5t4BWl OnmiO (T 
i, Al ) Na^sSrSTffl^'J 7£K*i:» IJ12 0n 
mens r R u O30»fc$r*T»*Sfc<3 2JSflliST'8ij£ 

-rtmx^. -etr. £<7>Tawffi4 2. 43, -. 4 

4<0±fcl. Wttf> ffS 2 5 nmcOB a U 7fM^)B 

sTonmm^mwmm5 1 , 52,-, 5 3 zm 

*CMF<aT»tt«4 50Jbfcii. «£2 5nm<OSr 

10 >j7f»BSTO fHmwftmfMIR 5 4 * JfM; 

{WHI5 4 t LTt±, iS-ftv-'J 3y(SiOj),Sft 
(Ta 2 Os) *f£J8Vvct>a<, 5£t£*#:?f 

M^^ffl-r * i t wx- # -s . aa***»« 51. 52, 
53. izmmmwk5 A-hm&L^ttx^tc^w. 1 ^ 
1 3*>±£ti, is-fus ( s i o 2 ^) . p s 

GM. BPSGI, HUKSI3N4R) W«* 

ai 2 ojflia&iftK 1 4 *w§ix. - <nm 2 o«ra*e« 

Rl4^)±fc*±. ±««i6 1. 62, -, 6 3A« 

m2<DnmtLxmm?z>. ±uvm6 2h. imm* 

-V^n'v^ Cm OH 1 c7)«Hfe it^lB«ffl^ * C«2 
«m20«ffikL-C?i«g-ri>. -±««S6 3J±, Ctt 
ffldf ^ > N-i/ ^ c h 1 5 <rtm 1 omfiifc J: If -r v n- v- 

^CREF^m3comffii: tt^sg-r^o ±S5mffi6 1, 

62, 6 3(J, I$20nm£0SrRuO3ffi*^ 

m<o (t i . a 1 ) N*>±»*y r&&m<r>2mm&x 
mm-tinx^±m^me 1 , 62. -. 6 3, 6 4 

30 . ft 1 OJIISHfiKK 1 3 & J: ^ ft 2 OJnafetSEK 1 4 

fc»J«Silfc3y^^b7-9^7 2, 74, 7 7, 7 9 
£±9, n + y-VPW>iH*2 2. 2 4. -. 2 
7. 2 8fc8H*3*iX^$. ^fcoa^^b^ 
72. 74, 77, F-7'F'^U s^'J 3>\ « 

v\ ±gp*@6 3{i. ftioJnai6«»i»i3tj 

Alj«2^JIIBieil«14*jeiU-C»ttfe<i3t3y^ 
40 mad<0#U nyy- h«fficOieiftgl55 3 2 

±a5«®6 1 , 6 2, 6 3«0Jbfc(±. i?-ft^ ( S i 
02D . PSGI, BPSGI, g-ftl ( S i 3 N 4 
I) »&»fe*6J|I3tfDJilB(8IMIl 5jWB*S*U 

ft 3 ^Jimieitii 1 5 <?)±tc{i . f •/ h* 1 6 

^^-CV^I,. t*-y h«l 6U + 7-X/FW >«W2 
1 fcti, »l$r^L»3<7)*iai&*Btl 3, 14, 15 
50 &maL^b'-/Fi^ny^^F7-7^71t < fc02^t: 
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-7 \ijtt\ J is 'J n y , ffilf^&B^iCM j&4*£> ^ U "9" 

Kt'-yMR16<7)±fc:a, I£-ffc§l (S i 0 2 JSi) , PS 
GK. BPSG1, BtfbK (S i 3 N4-K) . 

*«*F*U>. itU/Dv; [B] {cowctWHW: 
*t. [A] t>|S]«^«EKS:*L-CfcO, :<0i 

[0099] ($2££tiftB) 02 Oti, *»S2 

TikL. 02 1(20 1 7 fcH«Kffl2LBB * 

« /K£5WCS> 4 . ^Oi2»l,il IS 1 p» 

[oioo] 02 oti^rj: 3 %?.mmm,z\%h 

y^^Crio, Cm, Cn2, Cti is . dtfOfEHiffl^ 
•W^^Cno, Cmi, Cm2, CMisCD-g-iX-FiTicM 

§ iifcswwffl h 5 v i jx ? t a* h itttmvn 

coffiSB (cJHft L£ r t SS? h 9 v * ( 7o 

MA-iti Lffl h 9 y Qreao fc £ L*r9-77o •/ 

ref fc^JB^-v^i^iiJffll h 7 yi^'x^ t^M?iJ0SS 
frt>tch. W&m^^^9Cm, Chi, Cm, -. C 

£>. ^J^/^^CrefU:, fH3<y5lM, ^(0^3 
(50313 s S4<9««£«**l.fcSi«tt«fflli: £4--3r< t 

2M0Offl^-£;b^#£>9, #f£JB*^fv?CRgFfi0 
m3cOl:ffi* i IS'tSffl d f-v^V^CpiocOSI 1 

4f+/'?5/^CiioW»l<o«ffit:«a$fi.*«^i:* f * 

[0101] -5-LT, £«SS23S6#ffltefiRS i f i *fls§& 

an, i^ty -fe;wyo y ? zmwm-? hv -/? ^ 

fc«W>CLT. ^t^y/nv? [A] . £Kt77n 
•y? [B] c7)2^I<7)^f7'yD■y^^C;SlJi^•CV^S. 020 
Tti*0?*>1?-77a.y? [A] tU2o. ty/n 
•;9 [B] t LT20<7)lt4'?«A$:^LTV->4„ 02 
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0mf£g£#9-k<0-9-77o-y? [A] . *3j:tX2S 
105*9^770 7? [B] l±, #ffllffl*-W*5'* 

CREF<J0^3O^®* S IE1tffl d f-V''f^^ Cl10<9lf5 1 <^1t 

«C««S*vO**. — 2R1^9A<W77o 
7 ? [A] . isJ:l^raiO*5A<W77ov? 
[B] tt, 7o-y?iMtRh9V^'X^Qs #£ttffl** 

7Ac7)-t7'7a-y? [B] <y)#5Sffldf -y/^?Cref<D 
*4 <0«ffi«f -/ HI B L 0 £&IE3*Vt . 2 
10 «*7AWy'7'D7? [A] (Otil^^^C 
m<7)*4<o«ffi, fcJ;u f lSS^7Aco-9-77n-y 
9 [A] «07o-y?5MJXb5y^'X?Qs (±b'-y hISB 

7n -y^ [B] ^#BSffl^f J ry^>'?CREFtf0lS4<7Dfl:® 
Ji. b' y MiBL2fc:«gttS*l-CU6. 
[0102] +r 77a >y ? [ A ] ay 1 9 Aco7 

D7?«RN7VyX?Qs coy- hit®, *3 <fclA" 2 
gco* 9 AcO#^ffl^f ^y^v-^IW h v y ^'x ?<oy— 

20 tti, -9-770 -y? [A] <0 1g|<0*7^#i 

yn-y? [B] coiSB^*9A(7)#^ffl^^/N"v'?$iJ 
ffllh^yy-'X^coy-M:®, fc«fcl>'2S@^9A<7) 
7n7?IiRh7yy'x?Qs Cti, -en-eixv- HIS 
WR0 B tfmmZtlX^Z. *LT, 1f77a y? 
[B] c0lSBc0*9A^7a-y?SfKh9yv r X?Q 
s wy-hBS, fcJ:t>'2Sa<0*9Ac7)#BSffl^^^ 0 
30 y^SWh^y^'X^coy'-MlSEtii:, %tl?tV7— 
H8WR 1 B **S6H!$*iTV^. 

[0103] -9-770 -y? [A] COE'ttffl^A'^^^C 
wo, Chi. C112, CnisW^il-etLtcM^Jgc^^tL 
feWWffl h ? vV^ftoW-WmzM* V- h*»w 
L0 A , WL 1 A , WL2 A , -, WL 1 5 A i)W^ 
ilX^i. I3]«t~777o v 9 [B] COfeitffl^ -v^is 
?Cno, Cm, Cmz, CmsCO^iX-ftt^M^IfS^ 

|gWL0 B , WL 1 B . WL2 B , WL 1 5 B Wt£ 
40 aSntV^S. -9-77DV? [A] kt77D7? 
[B] b <?) 4>*^{4S Ltzm^iH Lffl h 9 y i>'X ? Q 

SL, -5-iX'?-'fL?:^9ASi33SS^^LTvM.. 02 
O^fc^T, Steffi* WsfCno , Cm, Cm, 

cnisnttL&Lizsffli&mzixteSimm v 9 y^x 

?, |J!^tiJt^h9y> ; 'X?QREAD, 7'o-y?jM^h9 
y^?Qs , fcJ:t/#BSffldf-vy^>^«i]f»h9yy ; X 
50 nMOSFETT^$iX"CV'»l)*^ pMOSFE 



( 1 

3 1 

[0 1 04] H2 2C!t ff2XMM(CffS i NVWe 

2 (nmmmm^ * ^mmmftx-u , n 2 0 

tJ J T/0 2 1 L£ EBflWctC V & t" -y h 

SBLxtiiUfBLx+1 <7)|Sfc»fWEE£:erairt-4« 

[0 1051 — Wk LT, t^D"/? [A] <50b'-y F 
HkV-F&WL 1 A kc7)^tC{i!rr2)2SS<^*5 

77D77 [A] <7}7-Ft£WR0 A :fcJ:l/WR.l 
a$t, "1" kU. 2Sa<=0^7A«OHf7Vo-y^ 

[ a ] cr>p$m* -w^^w b 5 y^'x ^ fc<tt/y o 

7^Mh7y^^Qs . SriJSiMKffi k"T 
*. FWC, ^7*7*0 -y? [B] OT-F^WRO 8 * 
"1" kU 2KB<0#7i*<0- , f7'7'O-y7 [B] C07* 
a'y^iMiRh7>-i>'X^Qs Sr^-yfc-f^. Cl<?)k#-t 
7'7'0'y7 [B] tfO<7-HHWRl B <7)^{i: "0" t~t 
h. BD*>, 2gBO*7AOt7'/'0 7? [B] <7)#B8 
ffliftA'y^Mh^y i^'X ? C?)^ £ ( * 7 ) 
kU ^^gSffl^r^^'v-^CREFSrjMtR-ri). 
JBttH 8 ( a ) ic^ Lfc«SHBEI»-C7*n v?mRV?> 
i/x? Qs tf*>cDm^m%i-& . «CWL 1 A <0* 
£ "0" , -etllil^WLA £ "l" t L, 2gl^* 

i *fc«H7 ( a ) &^u!7 ( c ) iz^Lfzmmmffi 

mm. m2<r>mM. nziszti^comi . ^2cot»: 
mttifzmnnfcMmt k w-ewb* 

-pA^Cii k , lEllffl^^^^CiiiOsBl £7)«®-fg 

**ifc»W«llllfc«:^»< k tMLfctroW*^ 

Y-VM^-t 2>S£^tB Lffl h 7 y ? Qre a d £ k fr<o 

•yh^BLlfc s tV'BL2 EUcm^iB L/»* S^WE 
rMntMOv^ -r5r*>*>. t'-y B L 1 £ "1" 
kU h'.yhiBL2^ "0" k-f*Ui\ Klfffl*^ 

EMD-TI.C:k* { T#l». 

[0106]iOt#, fc*»/MftBL0-BLHBL *J 
J:t>'t.'-y h»B L 2 - B L 3 WWCfcWE^WJP*^* 

a*. 7 - k«w r i B j6« " o " x-h i o-c i sa k 3 a 

@(7)#7A<Wf7*7'0-y? [ B] <7)7'0 -y 7iMfflF 7> 
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3 2 

«k UTV^I)*7A<O±Ti0^5i».<O7*n-y 7m.1R.hJ 
y^^Qs *«3r7k=5rSC0T. t"-y MUcEMtlLfcl; 
lBiZtit><7)Vffl&? & * n -y 7 tciiflob 

[0 1 0 7 3 it:, -fTVo-y? [B] «E«-fc;W*a 
«WSk*ii. ■9-7'T'o >y? [A] V&ffim^r'Vsf 
SriMtKU S1X{±I27 (a) &^LI17 ( c ) iZrnL 

LO fe«»IB h5V ^ *«* 7 9&t h Z k i± i> 

coios] *$>w<vm 2 mmmm^ h *mmm$i 
iijfi^*8^s*3i*iai^iaki5i«-C'*>i>. 

[0 109 1 02 3 (a) tt, ^^y-fe;W7oy7Sr^ 
-r*F"SH"C, ©BHfcOJti^ts 112 3 (b) Cr&tf-SA 
20 -A' -PB<*01^W± 9 kTS<0*£*"f. H2 3 
(a)tcfcV^T. lHl«*9A«n + V-VHW 
HB« 2 8 1, 2 1k -7- KlftWR 0 B t X\ -9:7*7*o 
•y? [B] WtfJ^f ^ A'y ^gffll h 7 > y'X 
ZtlX^h. n + V-X/KMyf«28 1ll t*-y 
M*BL0^)«*aiBk t*C n+7-7./ 

yfg^2 iai #siffl ;3 f-v/N*v'^CREF^4 

-frL-C. n+V-VHN^l, 2 2fc*'JS' 
ijnyy-hftffik^rS^-KaWLlB 7o-y 
30 7MtRh5>-^7.^Qs 1 **«lH?iS<lTV^. RflHC, 

- h^ffik ^-1. 7- FIWL0 B kT\ faiSffl^-A-^"^ 
^ C i o tcM^ijfgig $ *l j£ flJWffl b 9 V i?X 9 **«*£ $ it 
T^6. $^>^. nty-VKMylW2 3, 24 

tv _ F ^wLi B tx\ stt&m^-r^-rcniiz&m 

/KHHW*2 6 (ESK^*) • 2 7k7-h'IIWL 
1 5 B k*C\ faif.ffl= 3 f j ryNV^CMi5^M? l )fl'M$^ 

40 UJ>m®23, 2 5W1 «EWfl*^'"^Ciio. 
Cm. Cfu. -. CHi5<-03*l<0*Mit>U< , i3*'2«ffi 
k LTtli§-ri»T^«*4 2 , 4 3, 4 4A*«NKS 
tlX^Z. ifcn+y-VHM>1B«3 1. 32k 
^'Jy'J3>y-'-MS5 3 1 k-CK^tBUfflh^y^ 
X^QREADTWfMStT-TV^. n + y-^/FW"f yfH 
«3 1 . 3 2J4, V-m^W^jSSiX-CfcO, H 

*a}u**§*a!iavL**te-cv^. 2fs@^7A^ 
fflng28 2k, sftsnty^mmm**;^?^ 

50 h5y^7.^c7)n + y-X/Fb-f y«l«2 8 3k«itf 
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bLX7o y7 [B] tov^TSiBflL^*\ 

[A] hF\mcDffij$.ZGLX^&. 

[0 1 1 0] 02 3 (a) iZ^i-tkolZ. &i]v2*<F><r 
yy'n-y? [A] Xtit/^n •/ 9 [B] rtC. ^ix-e" 

y?C«o, Cm, Cm2, -, Ciii5fccfct/-ix<i^M^I 
tgi^S *Xfc nfflcOSiPffl h 5 V 9 , L h 5 V 

^^N-^^lfflh^y^^^^t'.s. lH^ts-ti-fe io 

/K?nfi£t±4 F 2 , ^yyuv^&^O^y;?? hSI$ 
t'J-fe/UfflS^O (4+1 6/n ) F*(C^r4. SB 2 

<F>$m.<mmz'& s ^^*ie«^ST'(± . 

05. OF^tStt-'^. 

[0 1 1 1] H2 3 (b) ti, 112 3 (a) iz^jktW-Wi 
HcOB-B' *|*J(C«ofcBfBEI"C*6. 023 (b) 20 

81, 21, 22, 23, -, 2 7S:Kt7TV>S. L 
T. p^x/H 2<*>*®<*>^-hBMfclW>-tfc* 
^yf-MIfc^^-FlWRO 8 , WR1 B , 
WL0 B , WL1 B , WL2 B , WL1 5 B 2r*"L 
T^i>. =5r*J. 02 3 (b) cOBfffi0lCtt, l^tilUffl 

h 7 y ^ * q r e a d & matt i> jk u v y n y h s@ 

53 loE»S<0»rHt>RaJl/t^&. Zith 30 

^•jnyy-h«aW)ft*> , 5t:. W, T i , M 
o, C o«0ffilHu£&8. £>&U±WS i 2 , T i S i 
2, MoSi 2 , CoSi 2 ^O^K^C^JS^v'y *M 

[0 112] n + V-X/HWy(W2 8 1 ,214: 
7-KIWR0 B t//n 7 ^ [B] 0#^ffl= J f 

+ y_*/h'Wyil$2 1 . 2 2tV-FISWRl B 
i;T\ /0 7?Mh7^^Qs i fr'filftSixTV'' 
S.nty-VHW^«22, 2 3l:'7-h*»W 4C 
L0 B >T\ £ttffl**'<i'*CHofcM^8^£ftfcffl 

©fflh^yy'x^m&stvtv^. n + v- 

VHW y«tfi2 3, 24fcV-HfIWLl B ht\ 

iEWH**^* Cm cayWH*S*ifcW«ffl 1" ^ yy 
n + y-X/HU-f yffl&24, 25bV-Y 

$2 6 (0*W) , 2 7i:'7-h'!SWLl 5 B kt. 
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34 

«RffiLfrv*n + V-X/HWy«W3 1 , 3 2i:+' 

^QRMDJWIMUJiVC^*. 7-Ft*WRO B , WR1 
b WL0 B , WL1 B , WL2 B , — . WL 15 B , 
^Ji/'Jn^-MSS 3 1 «9±fc{i:&-ffc8l (S iO 
t&) , PSGI, BPS Gl, M-ffcJBI (S i 3 N 
4 ^f>3:SSB 1 OWSH6BR 1 3 *Wrt3*U - 
«>ISltf>«IStt6lftlRl 3<0±C, *Bffl*-V«S'*C 

&taitffl d f ^s^Cno, Cm, Cn2, Cms, -. c 
ni6(?)»l<0«ffit«L<f4SS2<?5lBai: LTllfi£-ri>T 
S5«ffi4 2, 4 3, •-. 4 4!WBj£§iXTV>S. T«WL 
S66, 42, 43, 4 411 SB 1 OJilBtMSISBI 1 
3 Ep^fSH - <oix^3 y ? ? h tf-zV-SrSabjitr J: ? £® 
«$flfc3y^^h7*7^8 3. 7 3, 7 5fcJ:9, n 
+ y _Vb'MyfiS2 1, 2 3, 2 5h«^LTV^ 

{4'«kV> 0 T95ttffi6 b\im$&* ^y^CREFOSBS 
WUffii: LTttligL. TgB*ffi4 2{±ie'ttffl= s fA'^-^^ 
C n o <D?£ 2 <0*ffi*5 «fc t/fEUffl ^y^Cdi^flW 
«ffii:L-C«B&r4. T§i5mffi4 3(i, Etlffl^^^^ 
^ C ii 2 ct)SB 2 tfO«ffi*5 i t/KMJfl * -v ^ ^ ^ C h s tfom 1 
OTWItUrWfr*-*. TS5«ffi4 4(i. 
j^^ Cmh COSB2 cO«ffi*3 J: VieiSffl^f J r'*i' ?Cm 5<7) 
SBl^@i:LT«|g-ri»» ^UT, ^TgB«ffi4 
2, 4 3, -•, 4 4«iC, Ba'J yfilt^BSTO 
«k^^t^m?lR5 1 , 5 2,-, 53 Sr»«L, 

re f iOTSRttffi 6 6 c7)±lc{i: . 5 5 * ®« 

ftLtfi^. ^fc. #p^dr^A°y^CREF<7)Sl^fl;#: 

REFffl^fH«#:flK&ffiffl-rS-i:l>f ^a. 

5 . 5SfStt#=^M5 1 . 5 2,-. 5 3*%M 

( S i O2M) 2 WJWMfilMil 4*^(55; 

six, d^iB2^sra*esf- B Ji4c7)±m, ±35*116 

5, 6 1, 62, -, 6 3jWE&S3*iT^4. ±»«« 
6 5ti, #HS^Jf- v yN , v-^CREFi?)SB4<7)1;1ii: 

s&rs. ±a5m®6 in fe-fiffl^^i^do ^sb 

lcO*ffih tT«ffl&r*. ±§P«®6 2«. IE«ffl^ 
y s y ^ c h 1 ct)SB 2 cottffifc <fc tfffittffl * -v ^ ^ ^ c M 2 ^ 
&lcr>W&tLXffl&t&. ±UV&63i±. IE«ffl^ 

Y^^ciii6cosB2<?)«ffii:U - ciaffi-^6. ±^ma 

6 5, 6 1. 62, -, 6 3(i. SBliOJlPaTOSiSSl 3 

fc £vm 2 <nmrg$mm 1 4 uttstt ^*ut3 y 

^^h^-yWia^tridK^Six, ny^7H7 
7^"8 2, 72. 74. 771C<J;0, n + V-X/HV 
^11281, 22. 24,-, 2 7fc*«L"t^ 
J S. .TiX^^^y^^ 72, 74, 77 



(19) «BB2 000- 1 5 6472 

3 5 3 6 

s^W-f KtrcflME-rntfJ:^. sfct=, ±spm®6 3 c^3«m«c#faLTies$ft*:fS4com 

U »10JilBlie«Wl3tJj:tXaS2WJBBBe«Kl4 «. *J:tfi*l^O*3. *4««i*C«**Ut»«* 
*JtaLT»tt^WS3>'^^h7 , 7^78^L-C. Umt Z'J?%< k t>*«UO*6 . *#3fc)¥ 

M* ffl US h 5 y v'x * Qr e a d <otf 'J^'jayy-ht 3M*£ttS§«± . i«Wt'J^rn?^t flBRffl-e h 

&7>wm5 3 1 fc«nu-cv%*. ±»«S6 5.6 y ■^xtfKKBL'O****. f i g. 24xu*cod 

1. 6 2,-. 630±fctt, HMfflKSiOiJIl)* W7'n 7 ?[A]i:L-C4o < ty7'n77[B] 

#fc*4IS3<0JllS!ieS§Sl 5jWBj£3*U <K»3B3*> k LT40«>>»a-3tf)*£*L-0>l>. 2S1<0*7A 

WatttKBgl 5<0J:fcUL b'-y Mil 6#«£*v^ Wf?w9 [A] <07*a-y?jliiRh7yyx* 
4. t*«yMSll6fc±!B«ffi6 5tiSS3<0JiiaBea«l 10 Qs , fcil^lgS^7AW/7'n7^ [B] 

5*MLfct7 MSl3y^^hr9^84t:J: l 9S^ n7?»?h?^^Q8 ii. b'-y MR-BLOteSM* 

fc8SSK3fi-0*4. b'-y Yt&ay?7Y7y?84\±. ZHX^h. Htt(=. 2tim<n* JJxWTfu v 9 
H-7^y'J3y, iSSlA^S^Bt^mw^'J^ [A] <7)7'n.y?SliRh:7yy*x?Qs . fcJ:tA'2&B 

Kb>MS160±fcU, R-ftK (Si0 2 I) , PS **Qsttb*.yMftBLlfc8S£$ftT^4. 

GM. BPSG«. BftM < S i 3 N 4 K) . fctWi 3gtB*i.ktf4&B*)#7Atf>. #2007*0 -y 738R 

H?y-f S FMi'wf 7 ^-i^ a yffil^ flttS - i h7yyx?Qs ii. W^t* 7 MSB L 2 fed: I"" b 

##iU>. >y MRBL3fcJ8*83ft.T^*. -T^n*? [A] <0 

[0 1 1 3 ] H2 3 (a) fc^TffiHtcMiiStfclllrB 7"n-y?jMJRh7yy'X?Qs coEtt-fe/WcSSaS^T 

Hrfc*H2 3(b) t^-r j: a zmfommzx o , # 20 v*v^±t«i f 7-f y»D i; s ty/n -y 7 
SKisjRa^snjt^ifett^^uott^jwasg-c* [ b] ^T-u^aHRt^y^x^Qs 

[0114] (SS3fiOSat<03BJB) H2 4l±, tlX^h. 

msmmmm^^mmim^m^m^^m^m [0117] t^/n 7? [a] ^raM^-v^c 

j&£^u 02 5itmm.m^^^mmi^m.<n mo. cm, c B2 . cni«?>*ti?ixi£&MWBizti 

^sm^tmn^rrttstth h . m3mmm*mzm$>* timmm b 7 y^x^^-Miwt h*w 

WME«S«K«V^ttl»OH9-f^l»(DLAtJj: L0A , WL1*. WL2^, WL15**«fti« 
t/D L B ) izmt ilt: 1 i«7o 1 H^f^ai *VO>4 . R»tt7'7o y ? [ B ] OaEtitffl*-*^ 

L h 5 >->*X^ J 4>'C4: LT 2»t77'n 7 ? Cft* 1 ?Cno, Cm. Cm2, C 11 1 ^ZtlZMzmmWi 

30 ztitzMwmb7y t J*9<r>&y-b%mz\z.. -7-k 

HWL0 b . WL 1 B . WL2 B . WL 1 5 B #16 
»S3*vCV*6. -f7'7*u-yy- [A] C0#HSffldf-vyN^^ 
SWh^^^x^^-hTOEttt. -7-MSWRa ifi 

ffiftzti. vyyv y? [b] mm^^-T^ftem 
h7>i/z.?cr>y~b mmzi,± s 7-mwR B #ifto 

yy"x^Q R EAD B o— ^-co^mffiWi:. R*iB LAMBS 
IS V L A\ flKI5r<?5±WiW±«6»aj LttttJlI sla ^ 

«3ivcv*6. 2aifc4SB<o^5A<?)Bt*a 

L B A«8HK3iv0^6. H2 4fc*JWt. ISltffl*-^ 
>-^Cmo, Cm. Cm;, Cm3, CtusZtl?tlliZ& 

nmmztiKftmm b y ? . y-y 

X^Qread a , Qreao b . 70 7 ^StRh^yyx^Q 
s . tJi^tSffl^f-V^^^MffllH^yyx^ti. nM 
OSFETTSSflt^^ pMOSFETt'Mt 

[0118] H2 6fc{±, a>*flH«il3iaiJB»t:flR* 
50 ^^ISIt^SOl^^ &L/»£2^y-7xyx£ir: 



[0115] 02 4(c^-r x o tc. ^m<om3mmm 

'ttffl^^^°>'^C«o , Cm, Cm2, Ch3, —, C 
mst. cl^feifffl^-V^^^Ciio. Cm. Cnz. 

7 y y x^ k *^ =5: h Kit* /uyj ( l£1S-fe^ x - y ) 

k, ciwiaii-fe;k^x-ytfoffigi5^{aa'^4faiiffl ;3 r^ 
j^tc«ist,zmmLtz^m*ti't . m&^Mz&mL 
tzy-bv&^-thm^iULmbyy'Jx^Q. 
read k , iEte-fe/^x-y^fltefe-w«ssBt:fi[{tr6ffiti 
ffldf + M-y ^ c n 0 *ut ( /o y ^ a« h 5 y y' 

x^) Qs &'J?%<kb9,mLt:X : eV*/i'7'vv?$: 
£#3--vbtLTm&LLX^h. ZZX\ r #SS* 

;Uj U\ #B3ffl^A*^^yy'CREFfc#BSffl d f--\'^N'>'^$l| 

« h 7 y y'x ^ k <5om?ij mm a> ^> =&• . ^-Eitffl^ a- ^ < 

->^C«o, Cm, Cm, Cn3 . Cmsll ^tl^'tl 

[0 116] ife. ^ffl^f^^'y^CREFti. leiSffl 
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tvhRBLx (i»seo ij 9 A fcjft o fc 7 o -y ? £ SStR 

i)\ tUtt7-K8WRBS "0" 

[0 1 19] -y-yya-y^ [A] cOEIt-fe-'I'Sril 
«-t6f:*{±-ty/a.y^ [B] <7)#BS^Jf+^°v-^2- 
fflR L . Hf -y ? [ B ] wi5tt-fe;l/SaW-f 6 k * 
(it/Zo-y? [A] (Dm$Ki* J r'*>'?Z&1Rt&. 

[ 0 1 2 0 1 $ 3 XttiBSTi* 2*C0 F 9 L A 

i3iz/D l b orac«E* ensn-f-s £ k 
H«flg^± Vc WtBE2:-fe;W:EpaaT# S fc ^ -5*9jS** 

$> s . -e^ffiji^a'n i mm&mtmmt'fo h . 

[01211 Mttt. 024 tc^08§ffi)t t-fc WC . 
if7'7"n -y ? [A]fl<OBLltWLl A W^T'tl^ 
$ixS 2&B<9# 5Ac0fB1t-fe;WC N i 2ratK-ri>^(±. 
b*-yF«BLl* "1" tL. f^07^ [A] 
XZ-fyyu v7 [ B ] <7)7"U -y ?S!R F 7 yi^X* Qs 
ZMzitvlz-fh. <W=. 7-mWR A «r "1" £ 

u t//D7? [a] <7)&fflm**;- i i>'?CKit£m 

t^0 7? [A] WWLl*^ 
"0" hi, -efr.t^(-<0WLA <tv*£ "1" k-f*U£2 

tt-fcyUCm fr«R UfeDWT, 2 H 9 -f L A 

[0 1 2 2] 02 7 (a) tt. /t'J-fe^O'y?^ 
■f-^ffliat'. fBfB&-ffc4)7ttf>fc:. ®2 7 ( b ) CO A- A' 
fflWlx^iOtTl^Sr^t - . 02 7 (a) fcfc^ 
T, n+y-VHMyf«32 1, 2 2ktf' l Jy , J 
3 y y_ h1ffi3 3 1 k T. >y ? [ B ] <757'u 

Xmm-fh. Sfcfc. n+y-VHL"f>H«2 2 1 
2 3 fc jKU y!J3 y^*- b«®k 5:6 V- F«WL 0 B 
kt\ t/yn-y? [B] tfOlBltffl^^y^x^Cpio^M 
?]«« S iifclWWfl 1- 5 y ^ X 9 ifffifc ZtiX^t. $ 
fete, n+ 7-X/KWy««2 3. 24k7-FI£ 
WL1 B kt\ EttlH**>^*CHifctefl!^$*lfc 

8fijfflifflh7y> ? x?#. n + y— x/HWyfStfi2 

4, 2 5k7-FI£WL2 B kT\ fBltffl^-V^y^C 

yft$2 6 (0^£tvf) , 3 2 2k"7- 
KgWL 1 5 B kT\ leifffl^ir^V^CBis^M^ 

-X/F W yffi«2 3 , 2 5dl S-iEttlfl* 
?Ctio. Cm, Cm, C«3 , — , CmsCOSS 1 OlUSk 
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L<\m29MtLxmm-?&T&m&4 2 , 43, 

4 4#JS8HS*lT^.S>. *UT. n + V-X/Hl/ 
-fyfi«3 22, 323k7-KlWRBht, #BSJ8 
d f -^y^^gJflfPh5y> ? X^A < ^$iX'CV%i.. ifcn 
^y-VHWvHS3 24, 325k^UvU3y 
y-hUB3 3 2k"CK*aJUffl h^y^'X^QRiAD** 

jgjssiirv^. n+y-x/KWys^3 2 5ta 

10 yN-^^flffllh^yvX^QRBADtCMjE-rS. SK'J 

y'j3yy-MS3 3 3ll 2P5S^*9Ac737'n-y 

3 5{±, 3SI«*5A«7'07 ^jltRh^y^'X^Q 
s ?KU j/'jnyy-b^ 3 7{i. 4g@co#9 
Ac07"o y ^ iMfX h 9 y ^ Q s {c*tC-t" l> . , 
Hfyyo-y^? [A] ^OV>rt>Il»"C?)5. 
[ 0 1 2 3 ] 02 7 ( a ) (.ZTfrtX o K. 1 fflWTV 
n>y^ [B] rtC, *tL*:tl7'v-y'7M1R.hyy> ! Xf 
Qs\ nllcOieiiffl^f ^v'^Cbo , Cm, Cna . 
20 Cn3, •-, Cm5fcj;^iX^^M?']^$^nfflO 
Slfflfflh^y^^. f5S<^£iiLb 7VyX^Q B read. 

h 9 y ^'x ^ A^'-ir^n 4 . Ktt-fe /uw^ISi 4 f « , 7 - 

o -y ^ fcfc Dwy^^ vm*^#>tztm-t>^M<nffi. 

mt2 2F*X'bhfrt>. ^t'Jt;HM') (4 + 2 
2/n) FHC&S. gS3<?5|IJfi«50»SRT(±3fi»«*^f 
-v^^^^k L.T2 0jaC/cm 2 ^^S^-ffier^^^ *> 

30 3t05. 4F^tS^''!t. 

[01243 027 (b)IJ, 127 (a) tCTirf-?-?'' 
7'0>y^ [B] (7)^ffi0(75B-B ' -frfalZfeitzWiffiffl 

x-hh.m27 ( b ) t^-r «t o *% B ^^ 3 xtfe 
mmizmh zm&Msmt* 1 litp 1 ? 

i/H2fciSU i«p7x;H2^HC, n + y 
-VFW^32 1, 22, 2 3, ■». 3 22, 
3 2 3$rf£f+T^!>„ -tLT. p7i;H2«tI«f 
-MSKUB^Jit:. sKU^U3vy-h«S33 1. V 
-FffWL0 B . WL 1 B , WL2 B , WL 1 
40 5 B , fe c tV'^U^U3yy-h«®332$-#LT^ 
4. n + y-VKWyf^3 2 1C^L 

Ts 7HDLB *«|lHBfc:*liarftK«"BtT^ 

[0 125] n+V-VHHyfS«32 1, 2 2k 
^>J^Ur3y^-hm®3 3 1 fcT\ 7'Q-y^iiiRh9 

U^f yMJ* 2 2. 2 3 k V- F»W L 0 B k T\ Rttffl 

df -v > n° y ^ cn o t,z&m%uz titzmwm f 9 y ^ ^ ** 

«MtS*LTV^*. S&fc. n + y-X/FU-f y«W2 
50 3. 24kV-FJlWL 1 B kT\ tetSffl^f-v^'y^C 
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h i izmwm. £ tit&mm y^yv^tf* n + v -x 

/KWV«W(2 4, 25k7-H8WL2 B fcT.E 

n + y-X/KW ^2 6 (Shrfr 
•f) , 3 2 2fc"7-KiaWL 1 5 B kt. Klfffl^-V^ 
y * C n 1 5 ictfyij««§ S'JflMB b7>yX^ MB8£ 

2. 3 23k7-FSWR B fcT. IMUffl^P -WW/**! 
fflb7>'Jx?tfl&f8.£ti-t^&. ifcB-B' JtPW 

FWVW3 2-4, 3 25 (H2 7 (a) #&) i:^ 
ijy'j3yy-ht!3 3 2i; T^tti Lffl h 5 V ^ 
^QreabjWBJSSJvO^. ^'J S/'J 3^'- J-«@3 

3 1 . 7-HIWL0 B , WL 1 B . W L 2 B , -, W 
L15B, WRB , iXiJyij3yy-MS3 3 2«i 
fcttBMUR ( S i OaK) **»fe*SIS10JilBBffi»BI 
1 3#JFM£*U -«S1^1F«H 3<0±C le 
fiffldfA^i^Cno, Cm, Cm2, C«3, •••• Cni5<7) 

42, 43, -, 44. #BBffidf j t^^^^CrefC0^4 

ft. T3mffi4 2, 43, -, 44, 3 5 1li.»10 
JfPall&iSill 3*\,zm.Vh1xtty9? h*-;u**tf> 
&tsl:ol,zm!&2tlfz3y?7h7'7?'7 3. 7 5, 3 

4 2tCj:0. n + V-X/KWyI«2 3, 25, 

3 23fcSM&U0^6. Sfcfc. T««S3 5 1 
(4, JSlOJllStt&RKl 3*Jt»LTR»t4>ftfc=ii'* 
^h7*7^3 4 3 5:^LT. SMUB h^i-'X^Q 

V*. TSWffi4 2tt. SEttJ8*f -v^^ChoOJBKO^ 
ftfoitfEliffi^f -W^:?CMitf)3&2c7)«|[£fc LT^ffi 
TgB«ffi4 3t4, ieiSffl^^^^^C H 2iOmi«7) 

tutisfg-ri><, *i/c, i^Ta5mffi4 2, 43, 

-. 44<0±C BfJ6*35WWfMHi5 1 . 5 2, 

5 3£ffMU ^--^-tixfcrJ:^. *jfc, #&J3 

df^i/^CREEC!0TS8^3 5 1<7)±W±. 1£1%W¥ 

cref m<n#mmimm 3 5 2 eott*? 0 a 
■ttfeffl-ffciktr**. a*w*wiii5 1. 52. 

-, 5 3. fcJ:Z>'^«*»M3 5 2c0ffMSnTV^ 
v*maWBKlftMl 3<?)±ai RftlK (S i O 

tf)»2<0«|BBe»lll 40.BCJ4, ±ffl«S3 7 2,6 
2, -, 3 5 3A*JIM£;h.T^ft. ±SB«ffi3 7 2ti, 
B«JfJ d f*>*>'*Ciio4>JII2«>*«Bi: LXWfetb. ± 
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-±.Wm&3 5 3(4. le'ftffl^TVN'v^CnisOmi^ 
Hfl5*J«fcy r #BBffl ;S f-A'-' , ?v'^CREEC0^3<7)«Sfc LT 
«8W4 4 ±SRm^3 7 2, 62, -. 3 5 314. *1 

ojnsnetftiR 1 3 «t u« 2 oji ts&mm 1 4 * ma u 

tUtayf? h?°77'7 2, 74, 34 1£«fc'J. n + 
y-VHW Vf)S2 2, 24, -, 3 2 2i:««L 
LO X^h. Ztltt^yffh???! 2. 74, 34 1 

^y-tf^ F*T«B!c,-riX«'i:^. $£>(::. ±S5«ffi3 7 
2, 6 2,-. 3 5 3, BPWtibtfcttRSLB . tiitf 
I^tBL-tll^lliSLA <o±KUi» RftJK ( S i O2M) 
«*»<?> 3 Sr*IS3<?5JBiai*felftKl 5tm&Ztl. 
<0HIB»ilSBtl 5tf)±Cli, t'v h»*»JU«Sti.rv^ 
ft. =3:13. 0^^«B§LTV^ft^\ f 7 MWitli. 

iM(si02§n , psoi, bpsgi, mm 

(Si 3 N4l) . »*V^±*U-f SKlKrifW*'/^ 

ft. ifcU^n*? [B] fcovvcK«UiLfca*9- 
[A] t>P]«<7)«5:*"-tft. Z<n£o%\°i 

[0 12 6] (H4HS60IJ) 02 8(4, «B|^4« 
HSiWWSftlBISffl^^^^^'^^ Sr^ffl Lfc^ 
frf£1S^S^±S^^lHlKfli^ Sr^-TilT'S) 6.02 
3 (C. *^B3^4^)!i£^®W^ft i l £ ^f*:ia 

ii^«(4, iSMfisRS tLfe«Rflfloais?fflM o s h 5 y 

30 ^'X^Qmo, Qui. Q"2. Qbs, — . Qfiisfc. Ztlh 

jMfKffl b^yjx ? ^mummmzmmz tttzwrn 

^IBItfflaf^fr^-v^^^^CMO, Cm, Cm2, C«3, 
-, CMi5h*^^ftNANDSieif-fe;^i]i:. Z\COMl 
tt-fe;U?iJ<50Sgi5tc{a«TftSfKffl h 5 ^^'x 9 Qmo<?)± 

y i^'X 9 Q« 0 fc -v ^ C r e f i: <7)fg^T-J> 

jxm/- i/y- fns izmnLfzy- vnM^-th 

s (cfl^fi L R/W$iJ«ffl h7yyX^QH/« < 
40 t tftfiB U)t ^ U "fe/U^n -y ^ £ 7hkU 

[0 1 2 7 ] #fS1tffl d fA'^>'^CMi), Chi, Cm2. C 

k3, -, cmi5(4, ztiwmmvjwAfny&L 
*5j;t>Mix<btfoii?i . is 2 <7)m® iizmt tifc 

^Crbf«4, XHz-i/V-FNg (C*8gUfe»3<^S 
«. i<OSS3<0«ffit=*ri6lLTK!BStt. /*l/-hti 
50 PLtcff^$iX^4^S. *5J:r/-fL^«0^3. W, 
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(0 128] -eU-CIONANDSEIt-fe^'J^Wi 
^Cref. C<7)f^aiL-fflb7^^X^QREAD, fcJ: 

u-v7 [A] . S:t7'7'D7? CB] , C02UCW7' 
7"u ? tS'lft-T v •> h o 0 2 8 T'li ^<0 7 7'n •■/ 7 
[A] fcL-C2-7. -FTVo-y? CB] fcLT2-7<0lt 

[0129] "t7"7'o y ? [A] <?5iM*Rffl h77y^ 
Qno, Qui, Qua, Q«3, — . QnisCD&y— h^&C 
(i, "7— Fs|WL0 A , WL 1 A , WL2 A , WL 

s a , -, wli 5*i?mgt%tix^h. wmz^ *T7" 

7'o-y? [B] CT>miRf8h7 y'JX?Q*o , Qm. 
Qm2 , Q«3, Q M i5CO=S-y-hW5. 7-mwL 
0 B , WL 1 B , WL2 B , WL3 B . — . WL 1 5 B 
tf1%W,ZtlX^& „ 'J •fe/VT'o ••/ ?c9!&*aj Lffl 

skv la>\ fltefro±«at:{4a*a t tua* s l#« 

[0130] 02 9Kt±JI]ffl0»<O&i^0£*-r. -9-7" 
yov; [A] ^7-mWLOA, WLI A, WL 
2A, WL 3 A, -, WLI 5A(4, D-f3-/A 
C -fr^n y ? [B]W#7-K»WL0B, WLI 
B, WL2B, WL3B, WL15BI1 n-f'3 
-^BlC. *b*-y HBBLO , BL1. -tt*7Af3 

[0131] 02 8i3J:l>*02 9Cnr$-08&fllJ£fc**l''> 
T. H f7'7'n-/7' [A] rtcOBLx (x = 0, 1 ) tW 

LyA(y = 0, 1, 2. 1 5 ) 
0fa<OEtt-fe^«raa?-r5K:{±. WLOAHWLyA 
tX'COV-F&i&X "1 (MK/H " t LTQ«o 

-MWLy+UJ "0 (a-U</U) " tLXMW. 

lh57^?Qmy + m7CL. 5£ 

Hf 1/VcC) orU-h*PL(dttUT. BLxtS 

[B] ftiOBLx (x = 0, l ) tWLy B (y = 0. 
1 , 2 , 15) o^-C^SiliBfaoiE-fiHs/l/Sr 
SStR"f SCti. WL0 BHWLy BtX'W—F®.* 
£T "1 KAO " t LTQnoA^Qny^T'^jM 

SUBh^V^^^-f^-C^yK. 7-FlWLy + l 
B£ "0 (n-U-W " t LTSfXfflh^yxX^Q 
my+ 1 £*7KL, (ffil^Jf l/2Vo ) O 

7V-h»PLfc*tLT. BLKlzmLZtiUthZkX' 



WBH2 0 0 0-1 5 647 2 
4 2 

[0132] msoizii, rry^-yeffflBJ*iBL 

tiH>-ftjMzti^Xl&. WL0 A *^WLy A tt, =5:^ 
L(iWL0 B A^WLy 6 £T*Sri!KR-f £>MK. R/W 

- HIP Ltctt UC4MHIfl d f-V«i'* Cref lciSSE2r 

10 7yy*X^Q«/^5f7CL, WL0 A A'f>WLy A 4 
T&^LteWLO 13 *^WLy B if£jlS8?L-fcf&. IE 

ns-itoz-hzkizzL imm*w^?c«yizmit 

mz2feffi£<7iW±*Mz-X \><F>X-foh. 
[0133] <XtZ. &mm*-*r<i'9Cny1iZm-&*& 

U tvHllBLfclSa»tff^fflinL WL0 A #> 
t>WLy A £-C^L{±WL0 B A^WLy 8 £T"£il 

20 [01341131 (a)ii. #fSi«B«DS4*H0B!RO 
TOUT'. a j W"<^S*:»fc. ^ 3 1 < b) fcw^w 
SHUfcttS A-A' to^/Ui 0 tTSw^^7n"t. 
b" -y h lltcigS! § iifc 1 ffl<?5 7D 7 7rtt:. 16 fflcoie 
m-tj\sZW-?-?7"7'n •x^* i '2ffl, Wt^V^yVx 
9 Qrea d , tJj: tfffflUHIffl h 7 v v-'x ^ Qr/h *^4ix 

;Hii?hOT;utJ± 2 6 F 2 X'fohfrt>. ^^y-tynii 
fco (4 + 26/32) F2tc^ri>„ ^mmmmxam 

30 £p-?t<0£&fflUtrt:#>. 3 2fflOl5'tt-b^2rii:? | J^ 
tt LT t gfelzWlitt iZt tfftt^ tz . L /t T , 

[0 135 1 13 1 (b) {4, 03 1 (a) <0T 

II<^B-B' (c»->fcKaBHT**. ^'J3 7lii 
tC, nMOSl^b77->'^^^M^t^>. # 
JMtKfflh^y^^Qno, Qui. Qi« . Qn3 , Q 

i/^^m^^^^^^^ 0 ^^ 0 " 0 ■ Cwi - Cti2 ' c 

03, CMis^ffM^nt^l,. N A N D -feyU 

[0 136] (*5SOt«flB>H3 2tt, *JWB«»5 
9H*iE«Siao±Sai5^>EI»flH«** L » 0 3 3 fijg 
■f 5.032 tc^-f J: 7 , 5 
50 iRfflMOS h^yi/X^Qiio. Qui, Q«2, Qn3.---. 
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■ i. C N2 , C«3, Cni5fcjK>$:6NANDffiK« 

^>vn t . -r wKit-fe a^ii waawcffl*"*" s sure i* 9 

^ey-fe/uya-y^^S*^— 7ht LTfltj£LTv^l>. 

[0 1 3 7 ] ^-la'ttffl^r^^^Crio, Cm. C«2, C 
N3 , -. C«is(±. *H*t&Hmh?ySSA90>#M 

^Curll, XM/-^-HNSKWtLfc»3«t 

(C«KS*lfc*4*>W. *5itf;:*U»tf>*3» ^4C0 20 
MlcJ***ifcllW«ilili: *CP*< *> ^IUILt^ 

t" 7 MBL Kfg^S fx-C V > & . $ 2 <7> R/WW»ffl h 
7 y iy x ? Qr / h 2 <5D-:T<0±mffil2x bis— i?S ~ H N 

[0138] icONAND SIBlf-fe/^J %m%ffl~? h 'J 
>y ? X tttcSil L T V M> ** , HlcO#^ffl^f -W * * C 
ref. tt*fflLfflh9y^^Q""»« fcitf 2fflOR 30 
/W$Wffl h 5 V ^"X ? Qr / w i is itfChm £ 4>'l> i: t 
T . fcfc-tf-TVn >y? [A] s ^tC-9-7'7'a <y 7 

[B] «2fflWf7Vn.y7fcJ3«VCV^. H3 2T 
(±-etf0 3^7'n-y^ [A] tU20, t//D >y 7 

[B] t LT 20<7)ft40<7)./y-£7KL'0 ■>■§>. 

[0 1 39] 7 7 [A]«MSb7y^ 

Qno, Qui. Qm2. Q"3. Q« 1 5 b 
{±. 7-KlWL0 A , WL1 A , WL2 A , WL 

3A , .... WL 1 5 A j&*sss**va*&. ^ 
7'a -y ^ [ B ]..<7)StfKffl h 7 y^'X^Qiio , Q« i . 40 

WLO B , WL1 B , WL2 B , WL3 B . -, WL 1 
5 b ^'fg^$ix-C V>6 . ^ 'J Wfu »/9<7M*& 
tmbyy ; S^^Q^^cr>—^(n±M&^i^ B^ttJL 
mVM&V LA*. fltfrW±«*fclitt»lH Litirttt S L 
A £*:(i:SL B *«88R§ixTV*S. ^t'j-t^Dv 
7 <D 2 ®7) R/W$Wffl h^yi/X^QR/mfeit/Q 

r/i z h ttfi fctt . R/w»j»ffl h 9 ^ &x 9 <r> v 

-h'HRLi feJ:^RL 2 tfflSBlSftTV^. F I G. 
32fciSWC, mmmbyy'JX^Q^. Qui, Qn2. 50 



Q B3 , -, Q»I8. BS^tULfflh^V^^QlMB. 

J:tA-2fll<7) R/W$ijffllffl h 7 y Q«/"i *J <t^"Q 
r/m 2 {±, nMOSFETTSSfttOi* 5 , pMOSF 
E T T'^-T 6 £ 1 1> ^TIBtr* * • 
[01401 H3 3tcti. jgffl®8&<7)*£^l2l&7r;'t. "9" 

7'7'a-y^ [A] , WL1 A , W 
L2 A , WL3 A . -. WL' 5 a (i^ a-f a—9'A 
izyyyv ? [ B ] iO^-V-KJlWLO 8 , WL 
IB , WL2 B . WL3 B , -. WL1 5 B lin-fa 
-^Bt, §t'7«BLO, BL1. l±*5Af 

[0 14 13 H3 2J3J:t^H3 3fca^llIIMIIIftt*JV^ 
t, t^Ov^ [A] WBLx(x = 0, DfcW 
LyA (y = o, 1. 2,—, 1 5 ) <y)3o£T'^n$ixS 
BfaoKBHs^*aH!"*"*<=tt« WL ° A *^WLy A 
^XftV— bWk-^X "1 (y^'f l^^^) " fcLTQtio 

-FHWLy+l A 2r "0 (n— I^/IO " h LTiHtK 

^|fl/2V G ) «riy-M»PLt»l/t, BLxlC 

[ 0 1 4 2 ] II 3 4 1~{±$ r 7* U f-+-S^tt»{H U 

at**t=**V^^ WLy A ^r^LWLy B SriM^-t 

6nr(c» m2<?)R/wummb : 7v : s*9Qi*i»2Z*> 

Ly -1A ^r^LJiWLO 8 A^WL y- 1 B * 
WipJ«fflh9y^^Q»/«**7fe:L. WLy A ^V^ 

h y <o«w t> ^^"*> s • ffiisffl^ + J ^ * Cn y 
/vco##a^{±. t-r. mi^oR/wswfflh^y^x 

tc^-y$ixT, WL0 A HWLy-l A *tr» =5r^U 
BWLO B A^WLy-l B ^f Sr)M^i». LA:* 4 o 
T . Kttffl -v y N° x ^ C « y icmE SrE*9fflirt4Ci:t= 

[ 0 1 4 3 ] 03 5 ( a ) tt. ifWrn^W^m^ 

^mmx\ ji^r<-r*fc»*=. 03 5 (b) ic^-rir 

t*-y M»tfi^l$<lfe 1 fI^7"o -y ^ 8ffl«e« 
-fe/U^«fO-9-7"7-n-y 7#2ffl, I^tBt h 7V->"X^ 

qread. t5£x/2®<vR/wMmm<?>b7yi;A9Q 

F« , 7"C3 -y ^fcfc 0^iaiS-fe^W^S^± 2 2 F2-C- 
fciJ&»^>, ^c4u-fe;H«SteO (4 + 22/16) F 
aWaiWCIifllfflJ****'^*' t LT 2 0 
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mLtztzMz. 1 6ffl^f£1f^£tt3W-t*^LTi£ 

[0 144] 03 5 (b) (£03 5 (a) <7)¥® 

0WB-B' tc»ofcBflBEI"C**. ^'J3>«£± 

jgtRfflh^y^^Qno. Qui. Q" 3 ■ "'■ Q 

t^SStttfrMiO^SEttffl^-v^^^Ciio. Cm. C 
hi. Cm, -, C«i5A^M§iX-CV^„ ±fc. NAN 1 

[0 145] (ft6WBWB) H3 6 (a) «rV^U 
( d ) {J, *^^6HSfi^«l^l>Ch aini¥ 

t , «F*U4* 1 2 (4IS 2 eKttS^ 

R 5(47- FSSL 6U*BAS ixti'Jfi'fA** : 

m. 7, s, 9j±*e«R. i mxx/i5w^)T^ 

[0146] 036 ( a ) CfcvVt(4. SE»OI 

6<jfl»f&f«e ( c m p ) miz x *) w-is.it Ltzt^z x-fo 

Btijflv*. Siffl£t*)WK=RlElS-C£ 

tfc*iii*>*«*£JR 9 7 
ffl L-fcX-y f- y *V>SL 4 ±Kffi+-CC VD1CI 
lmTor r^)JE7J^SiH4*"Xfch'+-fcb 
Tflni.fcO. lmTo r r^AsHa ^JffflU7 

[0147] ftC 036 ( b ) fc^jrf X 0 l>Z. M-'f^a 
Siffl6tCMP (Chemical and Mechanical Polishin 

g) xnx'±iK$m<7>m.mmznm<tz#>. y>?<t 
t Lxm&x^-y rmzx o 6 o o-ct-t i N§:ms 

g|*tt$T«*ffil2fcL"C*><':'*fcfc± , )6 0 
OttSrTiOs (SROfcWitS) K£fMI 
U 9l*«*BaTi03 (&T. BTOfcftSWS) 
StWCfMR 1 3 *ifcfcJ: 0 6 0 O'Cf'4 0 n 

^•SlCJ: , )6 0 0'C-C'SrTiO3 (SROkCtfW» 
KfcWiU 9l*«*^yTy^/H 5 t LXR 
J: 0 6 0 0 -CfT i N feflM L-fc fc d 
d<7)i:$. JWSftS i*6«>±fcl±. ^"UT 

^;ni, ra?*ii 1 2 , 3gi$mttHR 1 3 . ±sp« 

HI 4 <0£T **x h° ? dp ^ a- ; Sr * t X K$r 
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[ 0 1 4 S ] 03 6 ( c ) iZTrctX 5 (C K*0tfO 

l jy^ 57 ^_^j;t;RIE (Reactive Ion Etching) 
X 0 , A'U 1 . T»*ffi 1 2 , SfflWtttt 

R13. ±SP1©14. A*'J7>3';H5, tJcfctf^Mt 
faSil6W^--^rttot. fcfc, TEOS5: 

D (;,CVD (Chemical Vapour Deposition) ?£(::<£. 0 ? 
y^fy (W) iFhtthV* TT5^24Sra*a 
AU7^/H5SXh7A--kLtfflV*CMP 

&(cj: wm^t^. 

[0 14 9] mz, 03 6 (d) fcTKti; 5 fc. ^N'y 

^ _fcJ;r/R i EffiKi 0 , 1 3 . 

±S15ttffil4. A'J7^?/H5. £,J:?/fiS$ffiH2 3 
y^fioTt. JXKTTEOStlKft^i: U 

[01501^3 *IiBTff*Ufc«. X«llll(f« 
aKiOK^rffiSSasEU/skc:*. TiNA'U7l, s 

ROmSR- BTO»*#lt^t* { (001) ^filC 
Xb-^^-v--^;H3it*tTV>-5.dfc#" ; K^^t1-. t^B 

TOROBUf^iaiOf&^^RJiO. 434nrat^< 

[01 5 1 ] (3fS7*JftJ$ffi) 037 (a) %\^L 
(c) *iJ:lA'038 ( d) (e) 14. *JWBWfB7WI 
»JBtCf#4 C h a i nfl*lfl««Sl®l8«**K 
1SS|-C»-6. flr^HiflSlW^^***- 2{i ^ 2 

^«a^F*efe^BXii . 5 14 v - h k , 6 i4m*s a a s s i x 

t^df^^/Vffift*. 7, 8, 9, 10{4*&^M. 11 
ttT^UTASW, 12t4TSPmi§. 1 3t4»«fMI 
R. 14{4±§i5«ffi, 1 5t4±^\* , J7 > £&R. 2 0(4 
40 7l/-Mi. 2 l(4m^ a B B S Ijftfiffly-K, 2 2(4 
df- + y?^^<03y^7 hSB, 2 3(4l*lSI$l2l£"C£>&. 
[0 152] 41*. 03 7 (a) Cljjrf <fc 3 »1» 
fgWSi (100) 1K1«»^0. IvmU 
mcom 2 ^mScO^^tirail* 1 <b^&7"l^-b«®2 
0 ftHWbfctt. Tffi^'J TA«« 1 1 fc t-CRff 1 0 
nm^) (Ti, A1)N. TSP«ffi 1 2 t LTRJ12 0 
am^SROL ««?S«6 0 O'CXR F * 6 C 

50 (c J: S x -y f - y ^ J: 0 »K 1 K * ^ ^ ~ ~ y 
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T3n.mmm^m.-iuzx o^t^tifgiisr^x y bx 

•yf-v^&k'fcJ: OKOIfcufcfiL »*ttlRl 3fc 
f$2 0nmi0BaTiO3SI. 1 4 k LT 

W3 2 0nm<OSROBL § t>>£±M><\)T4MM 1 5 
k LTK® 1 0 n mcr> ( T i , A 1 ) N £ . S1£?SK6 
0 0°CTRE&M^±DCX^>x?i£lcJ: OT^t+fctfJ 

ffiiHK 7 £ T E O S ij* i MWt htzT 5X7 C V D & 

[0153] 113 7 ( b ) IZTjtti. o *I&Fb 

s i«*ffly-H2 izvvfy? e* 
k"K«fc « x ••/ f - y ftz £ *) ms& Liz . K fzjR 2 wie^M 

£«LT. S^rttR I EKJ: 0 £!2<7)ilfc8*flf&8£ »*T 

<7>fI«Jf SIX 7 -y-f^Km^Srttffl LJtx 

■yf-yj/Of^, fcO^t^t'CVDlCiSIL. 1 
mTo r r<7)E7J<^S i H 4 #Xk Vi—tLXMlfz 
0. lmTorr<?)AsH3^tiU750 , C 

[0 154] iXt, 03 7 ( c ) £7jr$-«fc-5C 7 * h 
U V/77 4 -ffifcR I Ej£4if<075X7X7 -f-y?" 

A^ny?? h*-A--2 6£ffMU £MC7*HJV 
9'yy -i-mt R I ES^iW7X7i7fy7'^ 
-W* v ? W^-; y?"£ tffiro T JigB'ttffi'^O 
ny;??b*-/U2 7£0J&U W9?:3y7*- 

7/w;fEt/i. fc£*i^«a*R7&ai/*\ g^tt 

R I EH J; r)W&m 9 ZW^-fh z\bliz£ 0. (IMSP^ 

£«fc>5?y^X-f V (W) frhtthV < TT7724& 
it/ ; 2 5*a«>ii*. JglcO*£if§IP,7£Xh--y>N°k LT 

[0155] 038 ( d ) 

[0156];»:. 138 (e) ^Tjcf J: 0 t&Jttf 
N+&TOG«l£*yW£jtf 'J S i JH£ift2 0 0 nmgH^ 
KW-CltfilUs 7 * HJ V/7 7 -f —Si: R I E&Srk 
<507'5 X7i •/ f- y ^Srffl^T v n*? -x y ^fcfrS: -o T 
«/^T7 , 7^24^rV^L2 5i:h5y> ? X^il:fii5: 
2 3 SrffM Lfc. 



(2 5) «SH2 00 0-1 564 7 2 

4 8 

[ 0 1 5 7 ] ,10) J: d fclgfc X 0 . 5B.18*fWK£:fl«l! 

^t/l^ffrfc-tSClk FRAMi LT<0irf£ 

[0158] (*8Hi6J15!B) *%B>lOlS8^J6 
JgJBt=fiR4*»ftSEttS«fc^>^-r. 03 9 (a) 
t ( c ) fcJ;U'04 0(d) ( e ) fcfl^lSJIHWBr 

HS^tt&K. 2ti^2ji«a^«HStS. 3(±* 
llioXX/l 5(iA'J7^i. 1 2t±Ta5«fi§. 1 3tt 

&gtttt!«R. i4J4±as«a, 2ot±ru-h«ffi. 3 

OIJa^^hT^/, 3 UiJPKOteO^Ji. 3 2 
U3S2^>S i (10 0) 3 3\,±%>*)&*kmX'h 

[0 159] t-f. 03 9 (a) l>Z^rX 0 C. WIO 
Si (10O)«lt, ^jncoro-feXSrAWB , 
^*«%ffiScil2, ^-M«Kil4, 7-F15frfe« 

20 h^y^'x^^. *^ia#**e*K3, *jj:^^-c^ 

^tOTy^? h7°7 ^3 0 SrffMt. ft¥W«H«WJ9f 
Jg (CMP) Ifc^aHiDWfcLT'i,, <Xt~. *Ht 
m 1 coB£ 0 -^r* 3 1 t LX A 1 KSr^ffiKjefiiE ttz . 
[0160] 039 ( b ) tC^-T i 3 H20 

Si ( 10 0) «3 2t, TWVJT&Mmi lit 
tlf 1 0 nm (Ti , A1)N, T35«ffi 1 2 k LT 
if20nm«0SrRuO 3> f?§*ttJK 1 3 t t-T B a 
<0^;HJ-*7 0%-Cff^ 2 0 nm^BSTOII, ±SP 
lS14kLTf$2 0nm«SrRuO3l, $ hlZ 
30 Ig/'CJTAMlStl/tlWlOnmOtTl, A 
1 ) N£. «M6 0 0-CtRF|,SVMiDCX^7 

o ^c«»f (cats s-rtaa Ltit^^^M 

[0161] iXt. 039 ( c ) teSrf J: 
aSO^-arBk^SOBiSO^SSr. KS^3x l 0-8 
Tor rULh<OiSi63tS+'CA r tf^xn -v 9 'J 

i=J: <om®lz£.fcZ1xtzfflmzmzLX A l cofr±® 
SrJliL. ^OS^7^«4'CiiiS$-f^l^ t y^Si 
40 %2<m&r)^m%m$ -kt^t. 4 0 0°Ct3 0» 
KLXmkLfz. 
[0162] mz, 040 ( d ) ltZ7j\~§~ £ o ftSO-a- 

^yN-y^JlJoil/S iJiSrO. 2//mSJ^StJt. *W 

-rht^. mzfmm7 z^yy *--?mz&&ll 



(26) 
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i»[$:^2 0 0nmgJKc7DK/PTffirta^., SiJ132 
5Xh 7 «l: LTJflv^CMP&^J: 9 ^ii-ffcSrfrS: 
V\ «y< 77*7 7'2 4£0j£L*:. 
[0163] mz. 030 ( e ) IC^-T <t 0 iZ, 
^StcJ:0TiN*^^i,|*ia5i^2 3 2:^)3S<;L, SEftl 
coy V?y7 -f-iUtA'R I E&fcJ: 9 . l§Mni¥Bl 
3 , ±SB«ffi U.A'JW^IS. *3 J: t/='|*]g|5l^ 
2 3«7)>'^--^^'2: : ff ; 5r-5^. TEOS&Ifl 
#X i: LTffiffl L fc?7X-? C V D -ffitc i 0 BWfc ^ U 3 10 
^gJ*IK8£fItf>&^ rtSPiaia 2 3 £X b -v^t LX 
fflV^CMP&££9¥il-fl:£ff&^, JlPaim 

[0 164] z<7)£o Kumzi; o , mmtkmmm 

S£9J5Kffr£-f £<Ik#-C£, FRAMt LT^tM^ 

[0 165] dg9HM^S0 04 1 (a)^V^L 
( c ) ti, *^^9*M^«t^l>^i*:IB'll^a 
tC*J(t-I.NANDS-fe;l^cOXS)lI^ffiffillT-S)l.o # 20 

5tt>7^K«, 6(i#*§ a B B S ixb^i^ 
/M&HJI. 7, 8, 9J«&iiffiL 1 liBj:Vl 4{±A'U 

t^ji, i2(iT§i5^. i3mm,wmw. i4«± 
aim®, 2 0(iri/-hm®T^)S„ 

[0 1 66] 04 1 (a) (±, BtfSKDlH^J: O^t'J 
-b;KOb7yy'X^^^MU^. 4M5AS iJf 6cO 

(cmp) mz£*)mMtLtzt^bX'hz>. z\<vt 30 

fz. £fz. S i«&i<7)l»:R I ElSt±tfc*ffi 
<7$mmzW 9KK 7 -y-fbKSISJlSrlSffl Lftx 

mTo r r<7)JE7jc7,S i H 4 *"XJ: Fi—b LXDUZ-fz 
0. lmTorr<7)AsH3^J«fflUT7 5 0'CT- 
jMtRx b? i'-v /HfcRSrfi 1 o fz . 
[ 0 1 6 7 ] 04 1 ( b ) fc^f «fc a fc, #£§b b 
Sii6tCMP t fc*ffltf>S«JM * IX 9 l& < 

7v^k**««*ffifflUfcxyf-y^a. 40 
r**/n 1 k LXRm&x'*-v?mz± 0 6 0 crc-e 

TiN^tlL. 3l&«&TSBttffil2fcL-CX^>y* 
jSfetiOeOO^C-CSrTi O3 (SROtaWW 
*) 1(£MU 3l£H#BaTi03 (BTOHB 

B&Bvf 5 ) 3iI3mfl« 1 3 ^&t= J: 0 6 0 0 

TrC4 0nm*)J*3lClWU gi*«*±«1Kffil 4 k 
UTX^'-/^^J:0 6 0 0 <, CT'S rT i Os (WT, 
SROkB&ie-f 6) gi***AUT^^ 
1 5 k LXEJmWv ?mz£ 0 6 0 O'CTT i N £ 
SWLfck ^Ok#. iji&AS iI6<7)i 50 



1 3, JbS5®B61 4<7}t£T#Xb^3-$/-WWfcSa:£t 
£&Ak LTj£*Ufc. 

[0168] 041 ( c ) tCTjcf J; 0 C &*fl<7> 

0 V/77 -f — is il/R I J: 0. a'ijt^^/H 

1 . T§P«ffi 1 2 . 3fii*«frl8 1 3 . ±gB«1i 1 4 . A 
iJT^^H 5. *iJ:t^*ISas iI6W^--^ 

fc. n?-^y/L!t!l*lCTEOSS:M^i: LT 

tCfcOTU— httffi'2 0kl/tTiN£ttJlU SfcK 
«l8B&HM*8*ffc£LA:. 

ro«sm> bto»**wr^-c** (ooi) -nmz 

ttf^is^JVfo&LX^&ZhtffflPtbbiX. $.tzB 
TOW<0JWflt*l*l<0*&^®R«0. 434nmJ:^< 

gpi#tt&si^t^k i*, mai tr 0 . 42 

C/m2 k^^^tt^t^tL, Kl^tMfA-y^tL 

[0170] m\ omtmm) 042 (a) 

( c ) 3(d) sfirV^L ( f ) it. *fKB<^S5 

1 OUaSJglBteffiS^at^iEflSIBtCtJtt* NANDS 

# H4fB 1 a»SSi¥Jl*««» 2 tiSI 2m9S*WM& 
WiM. 5«>7-H». 6{i#ilS B a BS ixK^dfv'-Y'/HS 

7, 8, 9, lOtiKtUK. ntiT«/<yr£ 
12{iT*S«a. 13t±BW*WM. 14{i±S5« 
®, 15lil^^J7M)i, 2 0(±ri^-h»ffi, 2 

[0171] t-f, 042 (a) C5s^-J:-3t=. 
tSOSi ( 1 00) 36K 1 0«ffifcj5l* 0 . Umg 
c?)|g 2 *l:acO^F|iEft &ftS j&» 4> 4 4 7 V - h fEfi 2 
0 SrJ&S Lfcf*. TSR^'U T^JRS 1 1 k LT«J¥ 1 0 
nmCO (Ti, ADN, TgPSffil 2kLTJR)S2 0 
nmOSRO, mmW-M 1 3 k LTJ1$ 2 0 n ( B 
ao. 2Sro. 8 ) T i OzMM. ±3VMl4tL 
tff?2 0nm(?)SROl, S«.C£«/^74Ml 
5k LTJKJ51 0 nmcT) (T i . A 1 ) Nar, S^SJS 
6 0 OXIX'RFh&WZDCXJt-yfmzJ: o^+t 

7 T E O S Jim k 5 XvC V D?£ 

[0172] <XtC, 042 ( b ) tC^-T «fc O iZ. *^ B B B 



(27 

5 1 

Si*«B/-F2 1fcy V^^-f-JSitfRI E* 
if(c iSx-yf-y^KJ: OJBjSLfc. <W=»2«>IMHI 

[0 173] St, 04 2 ( c ) titioC, H51<0 
tt»K7*»lyC. S*ttR-I EfcJ:9*2tf>ie*«8 
* c: k t= J: 0 . m&s i jfcKffi/- FoWfi 

S i *ffiO»«Jl £1R 0 MK fc» . 7 y <ffc**»»l*flJ 

ffl Ufcx-r *y^*>SL * * JtS+TC v D3Stc« 
aU HaTorr^«)SiH4^kHt-a 10 
TJOXJtO. lmTorrf)AsH3*'X5;fifflLt7 
5 CTC-t\ #I£A S i jfcRJfl /- H 2 1 *»S>»«xe* 

«K£ffifc*fcU CM PS (flSeWMttWWWffi) 1= 

[0 174] JKfc. 04 3 ( d ) <fc 7* h 

iJV/77^-'$tRIEM k'<075 X7I -y f - y ^ 
£Evvt^^i':?<^?--y^£^& v ^ tft*6K*. 

ffi|9£JFMUi. _ 2C 

[0 175] 04 3 ( e) t/jrTiot. 4t%\<7) 

<EKW> . '7-K»5*»<->$:Sb9yS'****JBJ£ 

[0 176] mz. 04 3 ( f ) t&K*\J:3fc» l* 

'jy/77^-akRiEMkW7 Xvx ■/ f y ^ 

5^V>L±gP«ffil 4c?)\,vfix#>£Xb -y^-k LTffl 

(f N+ a**fi«j£*/Uif#y S i 2 0 0 ntngg 

C9J8IJ? tit« U ^CMPiJilXRI E^k"«0*-S 
fx-y f-y^-fi i fc K J: 0 3 y ^ ^ H«2 2 k h 7 y 
^x*<O±TO£8S0W"£fl*K»2 3 fcJBfcl'fc* s 
^(cJinttltKl 0£»j£L*:. 
[0177] c\(0X o «rlfifc J: 0 . MR«MK*ttffl 

ij -brt/*ffJ<W-6 Ifcm , NAND1F RAM k L 

[0178] (ail mmmm) *nmm 1 1 *ffl0B 

&|>04 4 ( a ) - ( c ) H <fct>'04 5(d) ( e ) * 

^^mra^tei^ 3»ijifflBi»WHML 4ti 

S^/H*»i* 7. 8(±£t»JK. ll*»J:tfl4tt><y 

t&il i2(±ra5*ffi, lauawmMiBL hii± 

7\ 3 1lifl«teD^l. 3 2(i^2cOSi (10 
0 ) S«L 3 3 fill 2 <7>M 0 ^JIT'S) l> . 



WBB2 0 0 0-1 5 647 2 
5 2 

[01791 044 (a) CStJ:ot, ^1<?) 

si (ioo)a«it, ^n<orn-fex*ffifflL-c. 

7WU£ftJI2. y-MWfcffll4, 

a (cmp) w^^rftfciOWftUfc. 

^l<50ftS0^-*J13 lkUAl Hg&^BK^J&Lrt:. 
[0 180 1 04 4 (b) t^-fidt. ^2(7) 

Si (100)«S32t:, TS^'JTMil lkL 
tlflOnm (Ti , Al ) N, TSRUffil 2k LT 
if 20nm(7)SrRuO3. itftI13tUBa 
i?)t;^$7 0%tf S 2 0 nm^)BSTOSI. ±2R 
tll4tUS?2 0nm«SrRuO3l, £ <o£ 
_L£|5Ay TAJWi 1 5 k 1 0 nmW (Ti, A 

?mzx o^^ttB^-rtis^tTxb^^y^/ns. 

*Lfc. Kfc. *iB*C*2«>K 3 3 k A 1 

[0181] <Xt. 044 ( c ) tTp-f ± 5 1 «0 

9 2 tf>a& 9 «SS3xlO" 8 

T o r r tl±cO@ffi«S4't- A r #X<9X/< >v 9V>* 

II2«)B l 3**Jit»!#*=b€r, 4 0 0°CT-3 0#ra 

[0182] act. 045 (d) c^tiot. aso-s- 

i5-^SS 2 0»9g$: C M P « (c «fc 0 Bf IS t T =>f 

yjTWk Lt, BMkflj«Srx.yf-y^ffjhJIk LT« 
ffl-TSkftV^. SfelcTEOS^XSrSWk L/S7*-^X 
7CVDSCJ: «5«M*K7 *«K>aX,««. W/CMP 

[0183] *f*t. 045 ( e ) fclTirf £ ^ ^ 
-b«ffi2 0 k LTT i /T i N/A 1 

[0184] ic7)J; a fclSKJ: 0 . 3ft»«fMI*«ffl 
0 g£ 9 &<f^TI>-k FRAMkLT<OiW^ 
[0 185] (£51 2mmm) 04 6 (a) (b)J3 

it/04 7(c) ( d > %wm% 1 2-mmmz. 

\% h N A N D S-fe;K7)XS)iH^Br®0^"S) 4 . Hi* 
13W£¥*fc36IR. 2t4JB2*«PP«1WtlMi. 3 

6H*SftSi». 7. 8, 9fi*£$SL Hli» 

i^Aijrii, i2(4S5i^*ffis i3t±a«*w 

I8L 14tim20«®. 15li»2«>^UT4WI. 2 

50 oiiTV-Mra. 3 0i±n^nr7^ 3U4* 



(28) 
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inm&tM* 3 2i±^2c7)Si (100)11, 3 

[0 186] £-f, H4 6 (a) iZTT^tXoiZ, 
ttSOS i (100)SIl<?)fl . * 1 tfV* 

«JT^)SllttT)«J110nmC0(Ti, A 1 ) N 
M. SlWlfcKl 2i:UCIWP2 0nm«>SRO. 
tfeR 1 3 1 LX B a«0^;^$7 0 2 0 n m 

eOBSTOffK, ^2cO«S14hL-CffS2 0nmO 

srou, jB2<oAurAam stbxmmi o nm 

J: 9ffi£ffiK6 0 o T:T'X t* ? * v a- Jfcft 2 -tb£ . S 
<S>C 7V-m«2 0fc UT^iat'2 0 0 nmCOTi 
NK«Lt. ?Jcfcill<oK0A*ffl«IW3 1 i: L 
TBPSGfcWi.«5 0 0 nmlKMILfcft. «i« 
CMPg&iffcJ: O^flUfcUS. 
[0 187] <MZ. »20S ii!3 2 5:fflIL„ *® 
Kjg2<0tt9-&tf»3 3fcLTBPSGJl£#j£Lfc 3 F 

BS0-&«i3 3*SIS*-&*>*t*»^« & 

[0 188] <«C, 04 6 (b) l&i**J:3fc, SSltf) 
Si3HRlWl|l2O«iB4»feW»ttV^<t<0i:L-C. 

coi89] mz. 31*07 * h y < -mt R 

■C. **/tS"*<0lJWKl 3SrXh-y^-fcbTfflv%T 
fc J: 0«K>5i»ie»]«7 £iHfJW«< x -y f-y^Us 

f&, ^2afiisco^S8 B BV-u ziymezffi&it. WtPF 

fflifcUt:*£*)fc iwf^^'J nyiWftJftfc L 
T . r X U 3 y® Sr 3 y 7 * -~?Mzffif$. L 

•CWSftf*-*;*^ aBWtftCVDi6«rifft:J: 
B « B y y a y £jM^teffito&tf:frffi&fc'>'W^ft& • 
[0190] 114 7 ( c ) £5jrf «fc 3 t* *f H 
*4HIW6fc*><0*2*>fll* 'J V^97 4 -fc <ktf R I 

au. act. atf>a**6a«8«rj«KL, cmp** 

[0191] fttttc, 047 ( d ) t&fitJl 0 IZ, 4HB 
<*>Tn-te**«fflLT. * 2 «ffl^«HrtMMI 2 . 
Y~ V IS«4 . 7-W5M«b5>^^ 

[0 19 2] iOj^fclfifcJ: 1 ). 3Sf^m*K2:«ffl 
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[0193] ( -ewm^ntfi^^®) xi£co i 3 * 
io [0194] Bwa^fctB 1 l fs 1 2 mmmnm 

mz&^Xte. P ^x^CnMOSFET«Lfc 

pffig+fcnMOSFETSr^BaLTtiVv. * 
fc. nMOSFETO^OtE. pMOSFET^ 
tMUfc^\ pMOSFET^^Ili 
18. 02 22b&V->J402 6K:^L.fclS*aiU/»#a 

[ 0 1 9 5 ] BSCS^fc» 1 fc^UB 1 2 3H5£ 

jOTucffi^NWwaMsaitft s o i mastt t> 
z^zttetomx'hh. hk, 027 (b) t*^ 

20 T. b'7h8tl. B-B' ^^Brffi-tKUItajl'*^ 
«TflRt«l/fc*'. t'-yMfc**. B-B' 2ri&]tf>» 

ift"C*4. «t=. 019 (b) fci^'02 3 (b) fc*J 
vvt . »B±t= t* -y h »3&«lt til t ^ v * «fc o % Tffl V 4 T 
7 b •& -I t *> "TffiTft & . 

[0196] ^OJ; 3 fc, «WHttiiTliE«SK"C 

mmmnrnzfrfr % mi t m&mmz i. -> x <n?m 

30 5eS*t&fcOT*6. 

[0197] Oh«B*UfcWIB»»fcJ:ixtf. «^^* 

<?)±§dmmmiz±tn£. mm^^^^m^ 
^jssmm-fk vt^mw%mm=?-^mmmztj: o , 

[0 198] 

40 [%Bfltf>»*l H±»J* L*: * 3 t*I B ltiWi- ft 
*PH6 f ± S X4r- y y^jftnrttk * o - * 

[Hffiwfsm&fjyyi] 

[01 ] *«BB^E*W*«*2:ift , !W6^*^ :6,J 
50 -fe;uco^«ES«0. 



(29) 



2000-156472 



5 5 
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[02 ] *f&Hfl<7)^#:!B^S^ ( a ) Elf " 1 " . 
(b) Eft "0" t*Jtt6K»aiHMI ! ***i*HJKfiB 

[033 w/J^^fttats^s^ ( a ) ie« " i " . 
(b) en "o" t=tj»tstt»ajL/»*.a*«w^** 

[04 ] #SSffl* ^S/^CuijWfflWfWWW)** 
c^^cO;^ U -t;KO^lIHSS0. 

[05] 04«[llS^i£? | lfl;BEffi^ijS^!±it-SJ'^CJ: 
6 ( a) KB " 1 " . ( b) Ett "0" <7)SS*£BLfi)fe 

[06 1 saafflaswtt* <or u f-r-v^- 

FtcfcttS ( a ) Ctt " 1 " . ( b ) iEtt " 0 " 
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